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The MERSEMETRIC* Controlled Volume 
Pump is designed to eliminate leakage of 
corrosive or expensive liquids by being 
submersed in the liquid being pumped. One 
of its specific applications is pumping con- 
centrated sulphuric acid directly from the , 
main storage tank to point of application, 

eliminating intermediate tankage or han- 

dling by personnel. 
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the new controlled volume pump _j win 
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Here’s a new member of the family of Milton Roy ' he : 
Controlled Volume Pumps. The Mersemetric pumps ‘ th “ 
by direct volumetric plunger displacement, using j hinss 
the exclusive double ball-check on both suction and —  } Techn 
discharge. Simple and compact, this new pump ’ ‘Charles 
eliminates the need for a diaphragm. As a result, — | “""” 
there can be no fluid contamination. Since 4 Me 


Mersemetric is submerged in the fluid being = [ +7,¢ 
pumped, there can be no leakage to atmosphere. 





» (Mito 
Types Capsulated or drop-in-tank s Robert 
CAPACITIES 3 milliliters per hour to 400 : pong 
gallons per hour Bf! 
»  tinaging 
MAXIMUM PRESSURE 701000 pounds per square inch (psi) | Harvey 
MATERIALS “ull alloy selection Distant 
4 : 
DRIVE Air or electric motor i Nee 
CAPACITY REGULATION Manual or automatic and fully > | Ralph | 
adjustable while in operation George 

: H 

USE As single units in integrated pump- ‘ | ee 
ing systems or as final control hey 
elements in process instrumentation + | Morris 
Herbert 


For complete details, writetoday, for Bulletin 1153-B. 







Engineering representatives in the . 
United States, Canada, Mexico, Europe, i ij 
Asia, South America and Africa. q 
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ae with MASONEILAN Hand Operated Throttling Valves 


For applications where operating conditions and cost 
do not warrant instrument operation, or for by-pass 
service, Mason-Neilan offers a complete line of hand 
operated throttling valves. Precise manual control, 
closely approximating that obtainable by air opera- 
tion, is assured. Note these advantages — 


Use of standard control valve body assemblies 
with double or single seated Percentage Parabolic, 
Percentage V-port, or linear plugs. (Also available in 
angle or three-way body types.) 

Precise positioning accomplished through preci- 


sion forming of stem threads (as near ‘‘hand fit"’ as is 
practicable). 





ALL HIGH 





e Backlash held to absolute minimum by precisionit 
of critical parts. 


e Non-rising handwheel sizes calculated to 
quire minimum effort in positioning — yet to prevell 
overloading parts in seating the plug. Ball bearing 
guides on large sizes facilitate setting. 


e Indicator graduated directly in number of tum 
insures accurate and reproducible settings. 


Long life is assured by extra rugged yokes, lubricated 
bearings and stem, close guiding and heavy thre 
protected by stem cap. 


PRODUCTS | ¢ 


MASON-NEILAN REGULATOR CO. 


1212 ADAMS STREET, BOSTON 24, MASS., U.S.A. 

Sales Offices or Distributors in the Following Cities: New York + Syracuse « Chicago « St. Louis « Tulsa « Philadelphia « Houston + Pittsburgh « Adianta* U 
Cincinnati + Detroit + San Francisco * Boise * Louisville + Salt Lake City + El Paso *« Albuquerque *« Odessa + Charlotte + Los Angeles 

Corpus Christi » Denver + Appleton + Birmingham + New Orleans + Dallas « Seattle » Mason-Neilan Regulator Co., Ltd., Montreal and Toront@ 
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BY GERALD WENDT* 


WOULD be as difficult to imagine modern indus- 

try without scientific instruments as to imagine 
education without books. It is impossible to promote 
the growth of industry and to create a degree of tech- 
nical civilization in the countries that aspire to them 
without providing laboratories and instruments. They 
are indispensable, yet in underdeveloped countries, 
this concept is not fully realized and what equipment 
exists is usually foreign and always expensive. 


The United States is hoping for the emergence of 
a modern and reasonably mature world in the new 
nations of Asia, the Middle East and Africa, to say 
nothing of the less advanced countries of Europe and 
of Latin America. We can agree with them that their 
ancient, distinctive cultures should be maintained, 
but their agricultural and industrial production needs 
to come up to modern standards. The essential step 
for that is the adoption of rational scientific thought 
as an inherent feature of their culture and habits. 
Aside from literacy, nothing is more vital in bringing 
the backward nations forward than the teaching of 
science at all levels. 


At the lowest level, which is not rare, this means 
convincing the remote peasant of the deserts, jungles 
or mountains, immersed as he often is in a heritage 
of superstition and fatalism, that there is a universal 
law of cause and effect. It means reaching him and 
his children through teachers of his own land and 
language who have themselves been imbued with 
the spirit and methods of science. At the level of the 
leachers it means experience with at least simple 
laboratory apparatus to prove that natural laws are 
exact and inexorable. In the secondary schools it 
means training in experiment and measurement that 
can be used in agriculture and industry, while in the 
universities the leaders of thought must become 
familiar with precision instruments and the know- 

Ow of research to be applied in the solution of local 
technical problems. 


Only through helping peoples to help themselves 
can permanent improvement be effected. This is the 
Purpose and the value of the technical assistance 


——. 
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Cul formation at United Nations Educational, Scientific and 
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State University. the School of Chemistry and Physics at Pennsylvania 


July 1954 


aries For Instrumentation 





program of the United Nations and its Specialized 
Agencies: UNESCO (United Nations Educational, 
Scientific and Cultural Organization), FAO (Food and 
Agriculture Organization), WHO (World Health Or- 
ganization), ILO (International Labour Organization), 
ICAO (International Civil Aviation Organization). 


In Thailand, a Unesco mission has established a 
program of laboratory science training for most 
teachers. In the Philippines and in Indonesia, sec- 
ondary school science has been developed. Science 
teaching missions have gone to the universities of 
Ecuador, Iraq, Liberia, Peru, the Philippines, Syria, 
Thailand and Yugoslavia. At Kharagpur in India, 
the Institute of Technology has equipped a full work- 
shop, while the Central Power and Water Research 
Station at Poona has installed equipment for engi- 
neering tests. Geophysical and seismological labor- 
atories have been set up in Turkey, Pakistan and 
Israel. Also, studies of the use of wind power have 
been begun in Israel. Other missions have pro- 
moted nuclear studies in Brazil, low temperature 
physics in India, and documentation centers in Egypt, 
Yugoslavia, and India. Yugoslavia has been aided 
in organizing research on the chemistry of the local 
clays and of vegetable and animal oils. A by-prod- 
uct of the mission of Iraq has been the local develop- 
ment of sugar production from dates. In arid Pakis- 
tan, there are extensive meteorological and rain- 
making studies. In both Ecuador and Turkey, hydro- 
geological investigations are under way. 


Each such mission is, in effect, a pilot-plant opera- 
tion intended to assist the local government. It is 
undertaken only at the request of the government 
concerned which specifies the field and draws up the 
projects. The experts for the missions are recruited 
internationally, most of them from Europe and Amer- 
ica, though India and other countries provide them 
too. For the missionaries the projects are demonstra- 
tions, the primary purpose of which is to lift the level 
of technical competence and to train local personnel 
to carry on the work when the mission leaves in a 
year or two. In almost all cases, imported equipment 
and instrumentation is required, for which Unesco 
alone is spending about $200,000 in 1954. Once a 
new department of teaching is created or a new re- 
search program is instituted, the country itself sup- 
plies the equipment. 








This is difficult because of the lack of wealth and 
especially of foreign exchange. Adequate imports 
are not likely to materialize in the near future. For 
this reason, the Economic Commission for Asia and 
the Far East (ECAFE) is making efforts to stimulate 
local industry to enter the field of apparatus and in- 
strument manufacture. This is obviously an essen- 
tial step in the whole program of economic develop- 
ment through education in science. Once that pro- 
gram succeeds and the technical level is raised, the 
importation of specialized instruments from the more 
scientific countries will become possible. 


To aid in meeting this need, Unesco’s Department 
+d Natural Sciences has now completed the prepara- 
on of two portfolios of blueprints, or “workshop de- 
signs,” each with about 75 drawings of laboratory 
apparatus in physics, chemistry and biology, pri- 
marily for schools. While most of the items are 
standard apparatus, all of the designs have been re- 
examined to eliminate merely traditional aspects, to 
reduce the use of iron and of wooden parts which 
rust or warp under tropical conditions, to increase 
sturdiness in view of abuse by inexperienced stu- 
dents, and to simplify construction by inexperienced 
workmen. An example is the use of a simple ion- 
exchange device for pure water in place of a com- 
plicated still. 

All the drawings are totally free of words so that 
they read in any language; but they are accom- 
panied by sheets of specifications for the purchase of 
materials and by detailed instructions for the manu- 
facture and use which can be translated into any of 
the scores of languages prevalent in Asia, such as 
Tagalog, Hindi, Urdu, Tamil, Singhalese, Arabic, 
Malay, Thai, etc., in many of which a scientific 
vocabulary is still being developed. The portfolios 
are on sale at the Unesco sales offices in each mem- 
ber state, at $8 each, which is only about 10c a draw- 
ing. (The U. S. sales agent is the Columbia Univer- 
sity Press.) 

The execution of the drawings and the practical 
features of design were entrusted to the Struers 
Chemiske Laboratorium of Copenhagen. A formal 
presentation ceremony for the series was held by the 
Danish National Commission for Unesco at the 
Struers offices on May 21st, at which Mr. Julius Bom- 
holt, Minister of Education, spoke on the international 
service thus rendered by Denmark. The exhibit to 
the press and the public included a complete set of 
150 instruments made by Struers in accordance with 
the new designs. 

In some countries where industrial development 
will be slow, the equipment for the school and uni- 
versity laboratories will be manufactured in the 
vocational schools and will, thus, itself have an edu- 
cational value. But under the stimulus of ECAFE 
the new drawings are expected to result in the rapid 
growth of an apparatus and instrumentation indus- 
try, in the countries of South and South East Asia at 
least, and thus to lay the foundation first for science 
instruction in the schools, then for technical indus- 
tries, and finally for extensive industrial and basic 
research programs. 


Measurement and precision of thought are the 
bases of the scientific method. When all three are 
incorporated into the culture of the peoples of under- 
developed countries — and not until then — their 
self-development and modernization can begin. Thus, 
the Technical Assistance missions of the UN are in- 
herently missionaries for instrumentation. 
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ticularly if one is not an inspirational speaker. Mos 
engineers are called upon to talk on a technical sub 
ject where the material used and the manner ¢ 





successful operation of a technical society —ae 
all these things necessary?” 
with the operation of a technical society puis i 
evenings, 
and innumerable lunch times. 
easier for us to look at television, practice our five 
iron, or possibly carry on an extra-curricular activi 
which might put some money in our pockets. I 
seems that the only way to answer this questa 
is to look at a few of the things that we do ty® 
accomplish in a technical society. 


societies seem apparent. 
these are the only justifications but these {ou 
through the past years, seemed to justify the tim 
and energy that we put out in keeping the socielié 
going. 
whether they are valid. They will be stated brielif 
and then let us go back and examine them. 


mittee work which is designed to advance our pf 
ticular line of endeavor and to establish stan 


wish to enter our line of work by guiding and sp@ 
soring educational programs. 


terial for the advance of those in our profession. 


men interested in the same things that interest & 





*Address delivered by Mr. Beard, sotising President, New York Se 
ISA, before the Section May 17, 1954 










Why An ISA? 


CHESTER S. BEARD* 








T IS A DIFFICULT chore to express one’s idegs 
about technical societies in a few minutes, pe 


presenting it is altogether differ 
ent from trying to put over ip 
tangible ideas. Most of us ae 
a little reluctant to attempt the 
latter, but it is worthwhile tp 
look at some of the facets d 
our organization in a very it 
formal manner. If you sit dow 
to think over some of thes 
ideas, one of the first that may 
come into your mind would 
be — "Is all this work, time 
organization, and so on thd 
we deem necessary to ie 


Anyone connected 


time for phone calls and letter writing 
It would be ait 


Upon consideration, four justifications for technic 
It is not true to say tht 


Let's take a look at these and determi 
First — There is the promotion of technical of 
Second — There is the assistance to those 


The third is — Offering programs containing # 


The fourth is — Offering the opportunity to 
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Let us consider the nrst o1 these excuses: This has 
to do with technical committee work. What would 

n in our particular line of work if we had none 
of these technical committees set up? Or, let's look 
at it this way — How much do these technical 
committees actually accomplish? For an example 
we can take the idea of work that a technical com- 
mittee may do to set up standards for thermo-couples 
and thermo-couple use. Why don't we just turn this 
over to the instrument companies and let them tell 
us what to do? Or, why don't we all throw a few 
dollars in the pot and hire one man to do the job? 
We would save a lot of time and possibly save 
money for our own individual companies. 


To answer the question “Why don't we take one 
of these numerous approaches?” All I can say is — 
“How well or how difficult has it been to work with 
the very good ideas of various operating companies 
and various instrument companies who have done 
their own standardization or have gone a long way 
in a particular field?’’ We all recognize that it be- 
comes extremely difficult to correlate these very good 
ideas and get the best out of them unless we have 
discussion and a meeting of the minds to come up 
with a group of answers or a group of recommenda- 
tions that we can all use. Now, what happens if 
we get individuals together representing these 
groups for this common thought? It is necessary to 
elect or appoint someone who will head up the group 
to do this work. It is necessary to have an outlet 
for the material. What happens? We come right 
back to the fact that we start the organization of 
some type of technical society such as we have now. 
We can't avoid it. 


Let's go on to the second justification: To offer 
assistance to those who wish to enter our line of 
work by guiding and sponsoring educational pro- 
grams. It seemed two years ago that we were mix- 
ing up the desire to get student members in this 
organization with the desire to give true service to 
the younger men and to the students so that they 
might learn more, both about the field of instrumen- 
lation and instrumentation itself. It was my feeling 
that it would be an advantage to a student to join 
our organization, particularly with the nominal fee 
tequired, if we would offer some service to him. 


It was not possible for us to gear all of our pro- 
grams to these fellows who are, in most cases, col- 
lege juniors or seniors, but it would be possible for 
us to devote one meeting to them. If this meeting 
were designed properly from the program stand- 
point, it would be a very basic refresher for our men 
and would be a big help to these fellows. Consider- 
ing this whole problem of whether technical societies 
ae worth while, we might ask ourselves, “Are we 
doing anything for these students over and above 
their daily college work?” The easy answer to the 
question is, “Could any of us as individuals put on 
@meeting with the ISA film and an exhibit of instru- 
ments? Could an individual get representatives 

M every college in a large area such as New York 
& San Francisco, to sit down together and discuss 
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what could be done to forward the educational ap- 
proach to instrumentation in the manner that we are 
able to as a society?’’ Surely we are justified in 
existing for the purpose of offering information — 
offering guidance to the future engineers and empha- 
sizing our line of work. 


Now we come to the question of offering technical 
programs. How many of you are able to read the 
material that is available to you, for your own per- 
sonal advancement? How many of you are able 
to do justice to the very fine magazines which fur- 
nish this type of material? — to our instrument com- 
pany literature which has become a guide (inasmuch 
as the textbook is obsolete when it comes off the 
press)? How many of you are able to spend the 
time with the men in your own company for discus- 
sion of technical ideas which may not have a direct 
bearing on your work? I imagine there are very 
few who have the time that they wish to devote to 
this technical activity. Then why should we take 
evenings to come together to hear talks, and in a very 
candid manner, to hear many talks in which possibly 
one out of a fairly large number has a direct bear- 
ing upon our work. 


It is difficult to find men who have the basic 
knowledge and also have the ability to pass it on 
to other people. If this is the case and we do hear 
a lot of material that is both repetitious and is not 
unique — why do we do it? I have asked myself 
that numerous times. I ask myself that, when I have 
the possibility of going to a convention to hear 
papers. I say, ‘How many of these can | read?” 
The approach is getting somewhat complex. At the 
present time there are two phases. Would the 
material be available to the magazines? Of course 
there could not be technical journals without the 
technical societies. Papers that appear in technical 
journals and many other papers and articles that 
appear in technical magazines are the outgrowth 
of work that is being done on a technical society 
committee, or is work that has been done for one of 
their meetings. We can only ask the question — 
“How much of this material would be forthcoming 
without organizations which are continually prod- 
ding for it?” 


The other question as to the advisability of hear- 
ing numerous papers when we may know that 
only a very few of the ideas may be usable to us, 
is an altogether different approach. It is difficult 
to understand men in this type of work —a type of 
work which is progressing so rapidly that none of 
us can keep up with all phases of it — it is difficult 


to envision men who are not interested in phases of 
that work other than ones that affect their daily 
operation. It is evident that men working with opera- 
tion companies and consulting engineering com- 
panies cannot foresee what type of problem will be 
presented for solution the next day, and it seems 
wise to take the attitude that the more that can be 
heard about subjects which are not too close to to- 
morrows project, the better off one will be. Some of 
this material is bound to be assimilated. It will give 
an engineer an opportunity to know where to go for 
information and how to approach the problem. We 
can all take such an attitude. 


11 














For all these reasons, we are justified in having a 
technical society for the purpose of offering programs 
containing material for the advance of those in the 
profession. 


Now, let us pass to the last of the justifications for 
a technical society — offering the opportunity to meet 
men interested in the same things that interest you. 
Well, why do we have to give up an evening to do 
this? We are meeting these fellows day in and day 
out — at least many of you whose business is such 
that you have outside contacts have that advantage. 
But is this adequate? One way to find out is to look 
through your list of associates and acquaintances 
and determine how many of these you would know 
if you didn't belong to a technical society. You may 
find that your association with the society has not 
added to your list. One or two things may be the 
answer. First, the association may not include men 
you wish to meet. Second, maybe you are not tak- 
ing full advantage of the association. 


One of the items on the project list of all sections 
should be to establish a program in which the mem- 
bers would become acquainted with each other. You 
can't take them by the hand as you do in kinder- 
garten or nursery school and play games in which 
we bandy the names around, but you can organize 
@ committee to act as a host committee, to make an 
éffort to introduce people. This is a very difficult 
type of thing, but it can be successful. 


Now, as to value of knowing people, we might take 
a very selfish attitude and look at the ease with 
which you can discuss your problem with associates 
if you know them best by their first names, or at least 
have met them and have something in common with 
them and have had conversations with them. How 
many of the men who are available to you for this 
type of informal consultation would be available to 
you if it were not for a technical society of this 
nature? You'll find the answer is in favor of having 
a technical society. 


Now, to sum up—disregarding any further ex- 
cuses for a technical society — you should have no 
difficulty in justifying the existence of your Section 
of the Instrument Society of America by answering 
questions similar to the ones that have been posed. 
If we add some of the other approaches to this same 
justification the scales will be very heavy in favor 
of continuing Instrument Society work. As to how 
well we accomplish the activities in the programs 
set out for a technical society, that is another very 
complicated question. That is the type of thing that 
is given study and thought and time in executive 
board committees. The feeling of most boards is 
that the business of the society should be taken care 
of in executive board meetings; that any member 
who wishes to bring his ideas before the society 
could do so at any time. Most engineers would 
rather come to a monthly technical meeting with the 
idea that he would hear technical material rather 
than a discussion of the operation of the society. 


It does become evident that the whole program 
falls down if we do not have a membership repre- 
sentative of the industry and if the industry does not 
recognize the organization as an important factor in 
its work. Does your Section have a true representa- 
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tion of the industry in your area? And the Questicy 
concerning the second phase —Is your Section 
spected and recognized as, let us say, the spokes 
man for the instrument industry in the areq? y, 
probably feel that the membership is not truly 
sentative in the manner that it should be, or that most 
societies are not accepted by those who must Use | 
the collective talents of the men in the manner thg 
they should be accepted. 






We cannot blame anyone for this condition excep 
ourselves. We must prove our worth. We can prove 
our worth by both size and quality of membership, 
This can only be accomplished by bringing into the 
fold anyone in your area who is gainfully employed 
or is interested even in the subject of instrumentation, 
We must have the operating men, engineers, gj , 
management men. The question seems to be, "How 
do we accomplish this? How do we get the Oper- 
ating man, the instrument mechanic, the vice preg. 
dent and the chief engineer to give his time and his 
energy both to attend meetings and to take an actiye 
interest in the operation of the society?” 


This is a big question and we might say again, 
“Is it all worth while?’ It's worth while because 
strikes pretty close to home. Our bread and butler 
is dependent (assuming that we have selected insin 
mentation as our life's work) upon the success 
this line of work, upon its taking its place in the 
engineering considerations of any engineering Droj- 
ect. It looks as if we would have to put on a better 
three-ring circus than the television set in the mans 
own living room, or even compete with his desire to 
be with his wife and children. How do we do this? 
We are not foolish enough to believe that we ae 
going to take too much of his or of our own time, bul 
when we do think in terms of the activity of om 
society, we have to do it in an adult manner. 


We cannot approach any of our considerations d 
both committee work, programming or any of the 
other functions, like a bunch of high school kids 
arranging for a monthly party. We must approadi 
these activities in the same manner as we approach 
our other business chores. It means an attitude— 
it means a state of mind in which we will, in a vey 
efficient manner, determine what to do, how to doit | 
and what time is necessary to accomplish it. If we 
dou this, we will have a successful society. 


We must accept the fact that those who are pil 
in charge must have the ability to think the pmb 
lems out and to promote the programs that are nece® 
sary for that success. We must detect that abililj 
in each of the men in our organization. Certain mét 
have an ability for technical committee work. G& 
tain men are gregarious and can take over the self 
social aspects of the organization. 





We need the men who are in management, mainly 
because we recognize that they are in managemeéll 
because their own companies have found that they ] 
can cope with the problems which confront a ma@ 
in this type of work. We need these men to 
us with the problems of our association which ma 
parallel the ones that they have in their own orgge ' 
izations. With all of these activities used to 
fullest, and with proper use of our personnel, aif 
Section can expect a very successful future. 
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ISA PUBLICATIONS PRICE LIST 


The following publications are for sale and may be 
ordered from the INSTRUMENT SOCIETY OF 
AMERICA, 1319 Allegheny Avenue, Pittsburgh 33, 
Pa. Please include payment with order. 


RECOMMENDED PRACTICES 


Date Published Unit Price* 


RP1.1 1-10-54 $ .50 Members 
“Coding of Thermocouple Wire and Extension Wire” 


8-10-53 1.00 Members 
are 2.00 Others 
“Manometer Tables” 


TENTATIVE RECOMMENDED 
PRACTICES 


RP1.2 8-22-52 50 All 
“Thermocouples and Thermocouple Extension Wires 


—lInstallation” 
.50 Members 


RP1.3 

1.00 Others 
“Thermocouples and Thermocouple Extension Wires 
—Terminology; Limits of Error; Wire Sizes” 


No. 


8-22-52 


RP1.4 8-22-52 50 All 
“Thermocouples—Fabrication” 

RP1.5 8-22-52 35 All 
“Thermocouples—Checking Procedures” 

RP3.1 1-10-51 50 All 


“Flowmeter Installations Seal and Condensate 
Chambers” 

RP4.1 9-17-50 .25 All 
“Uniform Face to Face Dimensions for Flanged 
Control Valve Bodies” 


: 5-12-49 1.00 All 
“Instrument Flow Plan Symbols” 
RP11.1 4-16-52 .50 All 


“Mercury Handling” 
OTHER PUBLICATIONS 


“Industrial Instrument Training Course Outline” 
4-1-52 $ .75 Members 
1.50 Others 


“Principles of Automatic Control” 
(Text of the film by same name) 
5-10 copies 
11 or more copies 


1.25 All 
1.00 Each 
Quantity Price 


1950 Proceedings of the Fifth National Instrument 
Conference & Exhibit 
1952 2.50 Members 


5.00 Others 


1951 Proceedings of the Sixth National Instrument 
Conference & Exhibit 
1953 2.50 Members 


5.00 Others 


1952 Proceedings of the Seventh National Instrument 
Conference & Exhibit 
5.00 Members 


1953 
10.00 Others 


1953 Proceedings of the Eighth National Instrument 
Conference & Exhibit 


1954 5.00 Members 
10.00 Others 
ISA JOURNAL** 
(Members dues include this publication) 
(Monthly) 5.00 Year 


.75 per issue 


? ry : 
copenntity Prices will be supplied upon request. 
ne and organization connection as well as products manu- 
red must be indicated on all subscription orders. 
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this is Magnetrol. 


A sleeve, raised and lowered 
within @ non-magnetic 

tube, ottracts or releases an 
Alnico magnet attached 
to a mercury switch. Basically, 


AS DEPENDABLE AS MAGNETIC FORCE ITSELF 


@ No matter how specialized the 
liquid level control application, t 
adapting Magnetrol to meet it 
presents no problem. Whether 
it’s for high pressures, high tem- 
peratures, corrosive liquids or any 
other condition, a few “standard” 
modifications and the job is done! 
Operation is so simple no changes 
in basic design are needed. That's 
why Magnetrol “fits” practically 
any application — why “specials” 
are so often standard with us. 


and dependability of its magnetic 
principle, Magnetrol has infinite 
operating life. There is nothing to 


| @ Because of the utter simplicity 
| 

| 

| 

wear out or mal-function. 


Magnetrols are available for 
controlling level changes from 
.0025-in. to 150-ft., with single 
or multi-stage switching. Our 
experienced engineering staff is 
at your service. 


MAGNETROL, Inc. 


WHY NOT MAIL THE COUPON—NOW 


2120 S. Marshall Bivd., Chicago 23, IIinois 





Please send me catalog data and full information on 


MAGNETROL, Inc., 
Magnetrol Liquid Level Controls. 


Name 





Company 
Address 
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State. 


Zone 





City 
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|. WHAT THE H-BO) 





BY ADMIRAL BEN MOREELL (U.S.N., Ret.) 


Chairman, Jones & Laughlin Steel Corporation 


This is the first of a series of special articles written by outstanding personalities in industry, business, 


CAN DO | 


government, and education. It is our hope that the subjects, while not specifically related to Instru- 
mentation, will be of interest to our readers. The story of H-bombs and what they could do to steel 
plants and to other industries is told in this study made for the American Iron and Steel Institute 
by Admiral Ben Moreell, Chairman of the Board of Jones & Laughlin Steel Corporation. This analysis 
was first published by U.S. News & World Report, an independent weekly news magazine published 
at Washington, Copyrighted 1954 by United States News Publishing Corporation, and reprinted 


here by special permission—The Editor. 


N PRESENTING to the Secretary of Commerce 

a statement of the purposes of the Iron and 

Steel Advisory Council, we pointed out that one of 

the first projects which should be undertaken is a 

study of a mobilization plan for the steel industry 

for use in the event the United States is subjected 
to an enemy bombing attack. 


We said, “Our studies indicate that with the de- 
velopment of high-speed, jet-propelled aircraft, 
long-range guided missiles, atomic and hydrogen 
bombing, combined with the propensity of our 
prospective enemy to attack without prior warn- 
ing, it has become an essential for survival that all 
of the basic industries of the United States be 
ready for mobilization and for operation under 
co-ordinated control at instant notice. This would 
probably require an industry communications and 
control center, at a locality relatively free from 
bombing hazards and connected by telegraph and 
radio to the major steelmaking plants of the 
country. It would require, also, the ready avail- 
ability of accurate data with respect to the capac- 
ities to make steel products essential for war pur- 
poses, as well as the details of manufacturing 
equipment, transportation facilities, raw mater- 
ials, and man power. To have our maximum 
strength in time of emergency, these things should 
be done before the emergency arises.” 
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This is a proper occasion for a quick reviewdl 
the steel industry’s position with respect to th 
hazards of atomic and hydrogen bombing, to & 
termine how vulnerable 
we are and what steps 
might be taken to de- 
crease the hazards and to 
assure maximum service 
to the defense effort if 
we are bombed. 

We, therefore, under- 
took a study of these 
matters. Before discus- 
sing the results of that 
study, I would like to 
make it clear that we did 
not have access to any 
secret or classified infor- 
mation. The conclusions reached are based @ 
published data available to anyone who cares # 
put them together, including the Russians. We 
used the reports of the Joint Committee on Atomit 
Energy; books, articles, and speeches by atomilt 
physicists, by members of the Atomic Enetg} 
Commission and the Civil Defense Administ 
tion; and statements of public officials. It is SUF 
prising to see how much information has beél 
published and how, by comparing the stateme 
of the various scientists and Government offie 
one can arrive at what appears to be a reasona 
consensus of our current situation. 
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Last August 3 we prepared a summary of the 
information which we had gathered to that date. 
In that summary we stated our conclusions, first, 
that the United States has developed a workable 
fusion or hydrogen bomb and, second, that, “‘Con- 
sidering the time within which the Soviets ac- 
complished an atomic explosion, there seems no 
reason to assume that they will not, within a rela- 
tively short period, similarly overcome the tech- 
nical problems involved in perfecting a hydrogen 
explosion.” 


This was just 16 days before the announcement 
of Malenkov that the Russians had perfected a 
hydrogen explosion. Two days later, Admiral 
Strauss, Chairman of the Atomic Energy Com- 
mission, announced that the Russians had suc- 
ceeded in effecting a hydrogen explosion on Aug- 
ust 12. This announcement followed by one day 


‘asimilar statement published in Pravda. 


It appears, therefore, that if we are to be pru- 
dent in a matter of such vital importance, which 
involves the very survival of our nation, we must 
grant that the Russians have already developed 
both the fission (atomic) and the fusion (hydro- 
gen) explosions, and that they have, or will shortly 
have, perfected the uranium and hydrogen bombs. 
some have expressed doubt of the industrial abil- 
ity of the Russians to “put together” practical 
Working bombs, fission or fusion. When one con- 
Siders their success in the large-scale production 
of MIG jet fighters and the building of many mod- 
ern long-range snorkel submarines, I believe it is 
Well to hope that they cannot produce the bombs— 
but prudent to assume that they can. 


The question then arises: How much damage 
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can they do to us and what steps should we take to 
minimize this damage? 

In the discussion of the probable destructive 
power of atomic weapons, it is customary to use 
the Hiroshima or so-called “nominal” bomb as a 
yardstick. This bomb released energy equivalent 
to about 20,000 tons of TNT. 


The three principal effects of such a bomb can 
be listed under the headings of pressure blast, fire 
blast, and nuclear radiation or radioactivity. 


Published data indicate that the pressure blast 
from the Hiroshima bomb caused major structural 
damage resulting in collapse, or liability to’ col- 
lapse, to a radius of one mile from “ground zero,” 
i.e., a point directly under the explosion; that the 
fire blast caused severe fire damage to objects and 
persons to a radius of three quarters of a mile, 
and that the nuclear-radiati6n effect was not 8tri- 
ous beyond the area of major damagé from Air, 
blast and fire blast. In other words, while the 
initial and residual damage from nuclear radiation 
are important, for our purposes I believe we can 
concentrate on the effects of the pressure and fire 
blasts since we are primarily concerned with ini- 
tial destructive effects on property and persons. 


The scientists have determined that the pres- 
sure effect of an atomic bomb varies in accordance 
with the cube root of the power developed, while 
the fire-blast effect varies in accordance with the 
square root of the power. This means that if we 
have a bomb 1,000 times the power of the Hiro- 
shima bomb, an equivalent pressure effect would 
extend 10 times as far (the cube root of 1,000), 
while the equivalent fire effect would extend 33 
times as far (square root of 1,000). 


The United States has succeeded in developing 
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an improved atomic bomb which was exploded at 
Eniwetok. The best available information indi- 
cates that this bomb is at least five times as power- 
ful as the Hiroshima bomb. Applying the formula 
mentioned above, we find that both pressure and 
fire damage from such a bomb would be destruc- 
tive or extremely severe to a radius of one and 
three quarters miles. 





























It is important to note that the fission or A- 
bomb has a so-called “critical size’ and a “critical 
range.” By this is meant that a bomb smaller than 
the critical size will not function at all, while above 
the “critical range” little or no additional power is 
obtained. The H-bomb, however, is not limited to 
any critical size or range. It can be made as small 
or as large as desired. On the low side, the size 
and weight are limited by the fact that the deto- 
nator for an H-bomb is an A-bomb; that is, an 
A-bomb of the critical size must be used to produce 


a 


WHERE STEEL INDUSTRY 
IS CONCENTRATED 


ie \ 
\ 


the heat necessary to start the thermo-nuclear re- 
action of an H-bomb. On the high side, the size of 
the H-bomb is limited only by the carrying capac- 
ity of the aircraft or other conveyance which de- 
livers it and by the cost of production in relation 
to the importance of the target. 


All of the information we have been able to 
gather indicates that we now have the ability to 
deliver an H-bomb 1,000 times more powerful than 
the nominal or Hiroshima bomb, i.e., an H-bomb 
with power equivalent to 20 million tons of TNT! 


And more important, our data indicate that 
prudence requires that we assume that the Rus- 
sians now have, or will very shortly have, the 
ability to deliver such a bomb! 
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BOMBERS 4,000 MILES AWAY — 


It should be noted that practically the entipp 
United States is within a great-circle radius of 
4,000 miles of Murmansk or the Chukotski Penip. 
sula of Siberia directly across the Bering Straits 
The latest edition of Jane’s “All the World’s Air. 
craft” indicates the availability of combined jet 
and propeller bombers capable of carrying a bom) 
load of 10,000 pounds a distance of 10,000 miles, 

I will not go into the details of the data we hay 
developed with respect to bomb-carrying capac. 
ities of our own and foreign planes, nor of oy 
ability to intercept an attacking force, except ty 
state that recently General Vandenberg [the late 


Gen. Hoyt Vandenberg, former Chief of Staff of | 


the U. S. Air Force], estimated that interceptio 
of 20 to 30 per cent of an attacking force would he 
all that we could hope for. There have been other 
more optimistic estimates. 


... AND H( 
IT CAN 8! 
KNOCKED ( 
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Making due allowance for the weight of the 
fission bomb which is necessary to detonate the 
hydrogen bomb, and the so-called “hardware” te 
quired for the hydrogen bomb itself, I believe We 
are justified in reaching the conclusion noted 
above, namely, that delivery by the Russians 
an atomic bomb with five times the power of tle 
Hiroshima bomb, or of a hydrogen bomb | 
1,000 times that power, to a target in the United 
States, should be considered feasible as a basis fot 
planning our defenses. 

Reverting to the power formula for a momell, 
such an H-bomb would cause very severe Stu 
tural damage, verging on collapse, within a radius 


of 10 miles, and very severe fire damage, resusas, 
in setting fire to all combustibles and severe & 
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burning of people and animals not protected by 


a , 


substantial structures within a radius of 25 miles 
from “ground zero.” Competent scientific author- 
of ity has stated that one such bomb could wipe out 
i } ¢he entire population of Greater New York or of 
its. | Chicago and its suburbs. 
a This brings us to the question: How vulnerable 
mb | isthe steel industry? We all know that we can- 
% not fight a war without steel. There are other 
ave things which are needed also. But steel is basic to 
Nae. everything else. 
our The map on page 16 shows the distribution of 
| to the steel industry throughout the United States. 
_ This map would appear to indicate a fairly wide 
sm | dispersion of the industry and a consequent sub- 
1 be stantial measure of safety. However, note that 
her 76.95 per cent of the total coke capacity, 81.74 per 
cent of the iron capacity, and 72.52 per cent of the 
ingot capacity of the country are contained within 





















10 districts each of which is covered by a 25-mile- 
radius circle. That is, a hydrogen bomb exploded 
near the center of the district under consideration 
would destroy or severely damage the area’s coke, 
iron, and steel capacities. 


For example, in the Pittsburgh district, the total 
“ingot tonnage which would be seriously affected by 
' one H-bomb would be 20,439,570 tons, or 17.29 
‘per cent of the total capacity of the country, as- 
"sumed to be 118,190,000 as of Jan. 1, 1953. 


| The Chicago-Gary district has 19 million tons of 
ts, or 16.16 per cent. 


' Therefore, two H-bombs properly placed could 
ake out one third of the total capacity of the 
mtr. 7 


‘Two thirds of the ingot-making capacity of the 
buntry is concentrated in eight districts and 7214 
er cent in the 10 districts. 





& if we consider other localities with mill capac- 
ities from 2.6 million ingot tons to 1 million ingot 
tons, we find that there are 12 with a combined 
Capacity of only 17.11 per cent of the country’s 
total capacity. Of localities with from 1 million 
to % million ingot tons there are seven totaling 
4.41 per cent of the country’s capacity, and below 
Y% million ingot tons there are approximately 30 
the | with a total of only 5.96 per cent of the country’s 


the | capacity. 
Te 
ik WORKERS ARE VULNERABLE— 


3 of While the foregoing discussion applies only to 
‘the the production facilities (coke, iron and ingots) 
with and their accompanying processing facilities, it 
ited should be borne in mind that in most instances the 
for} °Perating personnel for these facilities live in close 

} © Pfoximity to the plants. Therefore, destruction of 
vent, the Plants by hydrogen or atomic bombing would 
rut apa in destruction of the great preponderance of 
4 : Personnel who operate the plants. This is a 
} “al consideration, because skilled steelworkers 
aah § © “*MNOt be made overnight! 
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I want to emphasize again that all of the data 
given here are available in published documents. 
I am revealing nothing which is not available to 
our prospective enemy. Based on past experience, 
it would be a miracle if he has failed to compile 
these data as I have done. 


Of the total ore shipments of 124,206,000 gross 
tons in 1951, 80,347,000 tons, or 64.69 per cent, 
passed through the Sault locks, while 58.1 per cent 
(15.37—Two Harbors, Minn.; 17.21—Duluth, 
Minn.; 25.16—Superior, Wis.) are shipped from 
a small concentration of docks at Two Harbors, 
Duluth and Superior, Wisconsin. 





The Duluth-Lake Superior and Two Harbors 
docks handle 58.1 per cent of the total ore ship- 
ments of the country. In this case, a hydrogen 
bomb would do sufficient damage to put these 
docks out of commission and would, at the same 
time, destroy a large part of the city of Duluth. 


Consider the Sault locks and the damage which 
would be done by the smaller atomic bomb with a 
radius of action of one and three quarters miles. 
Such a bomb would destroy both Canadian and 
American locks and a large part of the town of 
Sault Ste. Marie. These locks handle 64.7 per 
cent of the total ore shipments of the country. 


I think it is proper to conclude from the fore- 
going that the industry is in a vulnerable defensive 
position in two respects—first, because of the 
large percentage of total ore shipments which 
come through the Sault locks and, second, because 
of the concentration of such a large percentage of 
the total productive capacity of the industry and 
its operating personnel in a relatively few loca- 
tions. 


What should be done to obtain a larger measure 
of protection? 


First, with respect to the Sault locks: Several 
years ago I discussed this subject with the Chair- 
man of the National Security Resources Board and 
recommended that the locks be protected, first, 
against sabotage by posting a stronger guard and 
by a more careful screening of persons permitted 
to have access to vital parts of the lock machinery ; 
second, by the installation of concentrated anti- 
aircraft guns and, third, by doubletracking the 
railroad from Duluth to Escanaba, increasing the 
dock capacity by building two new docks at 
Menominee, Michigan, construction of a railroad 
yard at Escanaba and the provision of ample roll- 
ing stock so that the ore could be taken from the 
Minnesota mines to Escanaba, Menominee and 
other inland destinations by all-rail shipment if 
the Sault locks are put out of commission. 


Of these measures, the only one on which action 
was taken was the establishment of a more effec- 
tive guard at the Sault locks. 





HOW 10 H-BOMBS CAN DESTROY THpgol 


ONE BOMB ON PITTSBURGH ANOTHER BOMB ON CHICAGO 
WOULD KNOCK OUT WOULD BRING THE TOTAL TO 


33.45% 


i 
ILLINOIS ; 
INDIANA 


Production in This 25-Mile Radius — Production in This 25-Mile Radius — 
20,439,570 Net Ingot Tons a Year 19,096,900 Net Ingot Tons a Year 























BOMBING BALTIMORE WILL fe ADD UTP 
BRING DESTRUCTION TO LOSS COMES TO 


57.59% 62.19% 


MARYLAND 


ONTARIO 
Baltimore 


Sparrows Hoi Sake Erle @ Lackawanna 


Production in This 25-Mile Radius — Production in This 25-Mile Radius— 
5,782,000 Net Ingot Tons a Year 5,430,000 Net Ingot Tons a Year 























We have made approximate estimates of the 1. A radar screen in depth, i.e., successive 
cost of carrying out the other recommended meas- circles of radar installations so that if an enemy 
ures, with the exception of the antiaircraft guns plane is missed by the outer radar screen, theft 
and, in round figures, the estimate is 250 million will be a good chance of picking it up by one of the 
dollars, a small price to pay for the protection of inner circles. Also, there will be an opportunilj 
this vital artery for 65 per cent of our iron ore! to track the plane as it proceeds toward its targé: 


With respect to defense of the productive facili- 2. Installations at strategic points for laundk 
ties and personnel of the steel industry, the meas- ing U. S. interceptor planes and interceptor mie 
ures which I suggest are intended to serve for the siles. 
protection of all of the continental United States, 3. Ample antiaircraft defenses surroundillf 
‘with special concentrations around vital targets. I important target areas and along important 
would recommend: proaches. 
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WOURTHS OF THE STEEL INDUSTRY 







CLEVELAND, THE FOURTH TARGET, 


WOULD BRING THE TOTAL TO 


47.79% 


Cleveland 


Production in This 25-Mile Radius— 
6,344,000 Net Ingot Tons a Year 








THE FIFTH BOMB AT DETROIT 
AND DESTRUCTION GOES TO 









ONTARIO 


Production in This 25-Mile Radius— 
5,802,900 Net Ingot Tons a Year 
























THE NINTH BOMB ON BIRMINGHAM 
BRINGS THE KNOCKOUT RATE TO 


69.65% 


ALABAMA 








Ensleye i 
B h ' 
Ve Bethlehem so 
®@ Woodward 





THE TENTH BOMB, AT BETHLEHEM, 
COMPLETES DESTRUCTION OF 


72.52% 






*/Palmerton 


PENNSYLVANIA 

















Production in This 25-Mile Radius— Production in This 25-Mile Radius— 
3,455,000 Net Ingot Tons a Year 3,390,000 Net Ingot Tons a Year 
© 1954 By t S. News Pub. Corp. 
; 4. Personnel shelters at important operations All of the foregoing measures, with the excep- 
ssivé | wherever feasible. tion of the last, that is, dispersion of industrial 
emy _5. An adequate United States strategic bomb- facilities and personnel, are properly the functions 
here} ing force capable of delivering the A-bomb and of the armed forces or of the Civil Defense Admin- 
the -bomb to enemy targets. This will enable us to istration. 
mil} achieve the deterrent effect of the threat of re- : ; ; ; pe a 
rg} prisal. Whenever dispersion of industrial facilities is 
nel 6. The progressive dispersion of vital indus- mentioned, the objection was raised that the cost 
mit} ‘ial facilities, including operating personnel. would be prohibitive. In order to obtain an idea 
It goes without saying that ample stockpiles of of the order of magnitude of the cost of dispersing 
ding} ©“@PCe and strategic materials and, to some extent, an appreciable percentage of the current capacity 
: a of operating equipment and spare parts are an of the steel industry, we undertook a study of this 
} “sential part of such a defense program. subject. 
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Our program provides for 18 plants and in- 
cludes coke ovens, blast furnaces, open hearths, 
electric furnaces, a merchant iron plant and the 
necessary mills to process the ingots. You will 
note that there are six open-hearth plants with 
capacities of 2.3 million ingot tons each, one of 2.1 
million tons, four open-hearth plants with capac- 
ities of 1.7 million tons, two open-hearth plants 
with capacities of 1.25 million, two electric-fur- 
nace plants of 1.4 million each and two of 1 million 
tons each, and a merchant iron plant of 440,000 
tons. 


The reasoning behind the selection of these 
various sizes and types of units is too involved to 
be discussed at this time. We were guided by the 
consideration that the primary objective of the 
program is to disperse 25 per cent of the country’s 
total basic steel-producing facilities and their 
operating personnel in such manner as to mini- 
mize the hazard of losing any major part of this 
capacity by direct bomb damage. The dispersion 
should also be such as to prevent a major loss of 
production of these plants due to outage of trans- 
portation, power, or other service facilities which 
might occur if important target areas are bombed. 
As a corollary consideration, the plants are to be 
located so as to make the installation economically 
sound. The plants are proposed to be one-product 
plants, to be located in reasonable proximity to the 
point of end use of the products and accessible to 
alternate transportation facilities by at least three 
routes. 


The plants should also have alternate sources of 
basic raw materials and should be located as to 
‘ permit a low assembly cost for these materials. 


If to these requirements are added the physical 
requirements of an adequate plant site, it can be 
seen that there is no perfect solution to the prob- 
lem and that compromises must necessarily be 
made. 


It will be noted that the total estimated cost of 
these plants is $9,236,000,000 for making and pro- 
cessing 30 million tons of ingots. In the light of 
the huge sums which we have expended since the 
war to build up the defensive power of European 
and other nations, this would appear to be a small 
price to pay for our own security. 


Wherever practicable, the equipment for such 
plants should be standardized so that parts and 
spare parts would be interchangeable. The ad- 
vantages of this with respect to first cost, subse- 
quent operations and restoration in case of war 
damage are obvious. 


The estimate does not include provision for 
housing, transportation, marketing, recreation 
and other facilities required for the labor force. 


To the extent that these new plants could be 
located close to existing communities without 
great hazard, economies could be effected in this 
item. If we assume that new facilities will have 
to be built for one half of the total personnel, the 
amount involved should not exceed 1.25 billion 


20 





of about 10.5 billion dollars, or $350 per ingot top 
of capacity. (Note 268 ingot tons per year per 
employe as against 163 in 1951 of the exigt 
steel industry. We attribute this to the fact of 
improved equipment and the fact that these ap 
one-product plants. Also note that there will fp 
required $82,464 investment per employe or if ye 
include the housing and town facilities appro). 
mately $94,000 per employe.) 


I have called this project “Progressive Disper. 
sion of Vital Industrial Facilities, including Ope. 
ating Personnel.” I am aware of the belief on the 
part of many in the industry that we are now 
overbuilt. I share that belief with respect to the 
short-range future. There is no intention on my 
part to imply that this “progressive dispersion" 
should be undertaken immediately. What I intend 
is that we should have a plan for dispersion of the 
industry and that, as replacement of capacity be 
comes necessary, we function in accordance with 
that plan. If 3 per cent of 120 million ingot tons 
should be replaced each year, it will require only 
little over eight years to replace 30 million ingot 
tons of capacity. 


I think it is obvious that it has been impossible 
to do more than call attention to the magnitude 
and importance of the problem and to suggest cer- 
tain approaches to its solution. I hope that this 
statement is sufficient to indicate the task which 
faces the industry with respect to the preparation 
of a mobilization plan. In my opinion, such a task 
can be accomplished best by an agency such as the 
proposed Iron and Steel Advisory Couneil 
Furthermore, it is my firm belief that many other 
industries, as, for example, rubber, copper, glass, 
aluminum, textiles, automobiles and other fabri 
cating industries, electrical products, etc., face the 
same problems. All of us should now be bus 
making plans to serve the national defense in time 
of emergency. 


Perhaps I have overemphasized the hazard uh 
der which we now live. I do not believe so. Th 
facts which are coming out with respect to the 
tactics and policies of the Communist enemy @ 
China and Korea, added to what we already know 
about them, justify the conclusion that we a 
facing a ruthless adversary who will permit mw 
humane considerations to influence his decision 
who will strike without prior warning, and whose 
ambition is to rule the world. , 


I do not mean to imply that we should fail 
exhaust every possible means of securing 4 just 
and honorable peace. But I am sure that 


safety of our country requires that we heed the 


admonition of George Washington when he 
“In time of peace, prepare for war.” Above all 
I hope that nothing I have said here will be col 
strued as advocating a timid approach or one 
appeasement in our diplomatic negotiations W 
the Soviets. One can be prudent without belli 
frightened.—END. 
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A Remote Controlled Mechanical Arm 











By E. R. VAN KREVELEN* 
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Abstract. This paper describes an 
trically powered mechanical arm and a unique 
remote control system. This equipment has 
been developed to fill a need in certain in- 
dustries, such as Atomic Energy, Munitions 
and Chemical, for a manipulator with the ver- 
satility and flexibility of a human arm to be 
ysed in areas unsafe for personnel. The de- 
sign considerations, features, and applications 
of the equipment ure presented. 


HE advent of atomic energy and in- 

creased expansion in the fields of 
high explosives and chemistry has 
brought about increased demands for 
the safeguarding of operating personnel. 
The handling of radioactive materials 
with their penetrating and harmful 
radiations requires remotely controlled 
manipulators. Operations in this field 
are many and varied, and impose diffi- 
cult requirements for versatility and de- 
pendability. Such requirements pre- 
clude the design of special devices of 
limited use in favor of more universal 
units having a variety of functions. 

A good compromise in remote han- 
dling equipment is the Model E Mechani- 
cal Arm described in this paper. This 
manipulator is a general purpose, heavy 
duty instrument capable of many inde- 
pendent and precisely controlled mo- 
tions. Since the human arm is one of 
the most versatile handling devices 
known, the Model E Mechanical Arm 
has been designed to incorporate many 
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Fig. 1.—Model E Mechanical Arm and Control 
Console. 
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Fig. 2.—Table of Control Actions and Corresponding Arm Movements. 


of its features. Added to these features 
are tireless operation and the ability to 
assume any working position for in- 
definite lengths of time. A wide range 
of sensitivity permits the handling of 
fragile glassware or heavy equipment 
weighing up to 750 pounds. The use of 
electric drive motors and control cir- 
cuits places no limitation on the dis- 
tance between the operator and the 
Arm. 

The Mechanical Arm with its asso- 
ciated crane is positioned by eight basic 
motions. These motions are non-inter- 
acting and are all controlled by two 
pistol grip type control handles on a 
single control console. The left hand 
controls the crane bridge, cross carriage 
and hoist while the right hand controls 
the shoulder rotation, shoulder joint, 
elbow joint, wrist rotation and grip 
member. Each motion has a control 
range of six speeds in each direction. 
The control handle mechanism is de- 
signed in such a way that movements 


of the operators arm, as he grasps each 
handle, corresponds to similar move- 
ments of the Mechanical Arm. The con- 
trol handle motions and the resulting 
arm and crane motions are tabulated in 
Fig. 2. 

Two types of remotely interchange- 
able grip members or hands permit a 
variety of objects to be handled. One 
hand is a pair of spring loaded parallel 
jaws and is used for general purpose 
work. The other hand has a hook and 
anvil arrangement for heavy lifting and 
for the handling of round objects. Many 
special tools as well as screw drivers 
and socket wrenches may be grasped 
by these hands so that motors, gear re- 
ducers and other mechanical equipment 
may be assembled or repaired remotely. 
Feel has been purposely omitted from 
the hand in favor of visual indication 
of the direct measurement of gripping 
force and wrist torque. These meters 
have high and low sensitivity ranges, 
so that the operator can control applied 
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forces ranging from a few ounces to 
several hundred pounds. An audible 
system for force indication has also 
been developed. Audio tone pulses 
emanate from a loud speaker in the con- 
sole. As force increases the pulse rate 
increases proportionately making it un- 
necessary for the operator to take his 
eyes away from the work. This system 
is used in conjunction with the meters 
so that either audio or visual indication 


may be selected at the throw of a 
switch. 
Crane Design 

The crane mount is made in two 


units. One unit is a movable crane 
bridge which completely spans the work 
area. A cross carriage or trolley rides 
the crane bridge and provides transla- 
tional freedom at right angles te the 
bridge travel. The ‘Mechanical Arm 
proper is suspended below the carriage 
by a telescoping tube hoist. 

The crane bridge assembly is sup- 
ported on two stainless steel tubes 334 
inches in diameter. This tubing size 
allows a maximum span of 15 feet with 
minimum deflection under full loading. 
A \% horsepower, 220 volt DC motor is 
vertically mounted at one end of the 
bridge. A drive shaft through one of 
the tubes is geared to the motor. Pin- 
ion gears on either end of the shaft 
engage racks on the bridge tracks. 
Maximum bridge speed is 15 feet per 
minute. 

The carriage is driven by a \% horse- 
power, 220 volt DC, gear head motor. 
A pinion gear on the gear head output 
shaft engages a single rack traveling 
the length of one of the bridge tubes. 

The hoist is powered by a % horse- 
power, 220 volt DC motor. A drum 
which is geared to the motor shaft 
drives the hoisting cable which travels 
down the inside of the telescoping tubes. 
An electrically released brake, integral 
with the motor, will hold the hoist in 
any position. A vertical travel of 87 
inches can be provided by only three 
telescoping tubes. Additional tubes may 
be added for increased vertical travel. 

Over-travel in all motions of the 
crane is limited by cam operated micro- 
switches. The up and down hoist limit 
switches are actuated by a traveling nut 
riding on a threaded member directly 
coupled to the cable supply drum. The 
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Fig. 3.—Cross Carriage Assembly 
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carriage and bridge have roller actuated 
switches that are tripped by stationary 
cams. Further protection is received 
from four spring loaded switches 
mounted below the four corners of the 
cross carriage. These switches are sen- 
sitive to a slight amount of carriage 
tilt and interrupt the appropriate mo- 
tion should the arm or telescoping tube 
strike a fixed object. 

When the Mechanical Arm is to be 
exposed to corrosive atmospheres, all 
exposed metal parts are either painted 
with Amercoat or are fabricated of 
stainless steel. By totally enclosing the 
electric motors and using polyethylene 
insulated wire, maximum protection is 
afforded the electrical system. 


Parallel Jaw 


4.—Mechanical Arm with 
Grip. 


Fig. 


Arm Design 


The arm is powered by five 1/50 
horsepower, 115 volt DC motors. The 
shoulder rotation, shoulder joint and 
elbow joint and their respective gear 
trains are enclosed in the upper hous- 
ing. The wrist rotation and grip motors 
are externally mounted on either side of 
the elbow. These two motors are 
coupled by flexible shafts to the forearm 
gearbox. The leads to all motors pass 
through a slip ring assembly inside the 
main housing. A multiconductor coiled 
cable, enclosed by the telescoping tubes, 
terminates in a brush assembly fixed to 
the wall of the main housing. A pan- 
cake slip ring is mounted above the in- 
ternal gear trains allowing the whole 
mechanism from the shoulder down to 
continuously rotate within the housing. 
A speed range from a few degrees per 
minute to 8 RPM is provided for this 
shoulder rotation motion. 

The upper arm has a vertical swing 
of 180 degrees about the shoulder joint 
at a maximum speed of % RPM and a 
torque of 75 foot pounds. The forearm 
has 200 degrees of vertical swing at 
approximately the same speed and 
torque. A pantograph chain drive be- 

























Fig. 5.—Mechanical Arm with Hook and Anyi 
Grip. 


tween the forearm and upper arm keeps 
the forearm in the same angular posi- 
tion in space as the upper arm is swung 
forward and back. This feature is par. 
ticularly valuable when open containers 
of liquid are to be handled without spil- 
ing. 

The wrist may be rotated continuouw 
ly in either direction at a maximum 
speed of 6 RPM and will exert torques 
up to 30 foot pounds. The hand wil 
open or close at a maximum rate 
15 inches per minute with a maximum 
force of 150 pounds for the paralld 
jaws and 600 pounds for the hook and 
anvil. 


Control System 


All crane and arm motors, with th 
exception of the grip, are shunt wound 
and separately excited. The shunt me 






vm 








































Fig. 6.—Control Console showing Tilted Om 
trol Handle Construction for Ease of Oper 
tion. 
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Fig. 7.—Schematic Diagram of Crane Bridge Control. 
Control Circuits. 


tor was expressly selected because of its 
very wide speed range and constant 
torque characteristics. The use of 
shunt motors permits dynamic braking 
and allows changes in position of only 
a few thousandths of an inch for all 
motions including the crane. A split 
field, series wound motor was selected 
for the grip because of its variable 
torque characteristics. 

Early models of the Mechanical Arm 
utilized thyratrons and magnetic ampli- 
fiers for motor control. These controls 
Provided a continuously adjustable 
speed range but sacrificed low cost, re- 
liability and valuable space. Field use 
of these early arms showed, that at 
most, a six speed control was ample for 
even the most exacting work. With the 
six speed requirement definitely estab- 
lished, a simple Ward Leonard control 
system was designed. 

The basic element of the present con- 
trol system is a power transformer with 
& tapped secondary which provides a 
stiff source of variable voltage. Relays, 
actuated by the control handles, select 

Voltages from the transformer 
amd feed them to selenium rectifier 
bridges which in turn excite the motor 
armatures. 

One of the eight motor control cir- 
cuits “ sade schematically in Fig. 7. 

otor has a bank of seven relays 
associated with it. The two relays K, 

K, reverse the polarity of the DC 
Voltage from the rectifier which in turn 
Teverses motor rotation. The other five 
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This is typical of all of the Motor 





Fig. 8.—Basic Five Motion Control Mechanism 
showing Rotary Switch Construction. 


relays K, through K, are for tap switch- 
ing. It can be readily seen that these 
relays are in a failsafe circuit. If a 
relay should fail to close, only the volt- 
age tap picked up by that relay will be 
lost. The rest of the circuit will remain 
undisturbed. If a relay should freeze 
in the closed position, this voltage will 
automatically excite the motor when the 
reversing relay closes. The highest 
speed relay closed at any time always 
takes precedence, so any combination of 
relays may be closed without danger of 
short circuits or other detrimental 
effects. 

The relays are energized by rotary 
switches of special design. These 
switches are mounted on the control 








15V 
60” 
‘ 
IgV 
SELENIUM 
RECTIFIER 
BRIDGE 








METER 
ZERO 








GRIP 
FORCE 
ELEMENT 














Fig. 9.—Schematic Diagram of Typical Circait for Measurement of Grip Force. 


mechanism and are actuated by move- 
ment of the control handle. The re- 
lays operate from 24 volts AC which is 
supplied by a separate transformer. 
Each relay coil is shunted with a 
capacitor to reduce transients across the 
switch contacts when the circuit is 
opened on an AC peak. 


All other voltage supplies are taken 
from the main power’ transformer. 
There are three secondary windings on 
this transformer. The first winding is 
rated at 260 volts and is tapped at 16, 
24, 32, 48, 64, 82, 128, 156, 200, and 260 
volts. These taps are wired in multiple 
to eight rows of 10 jacks located on the 
relay mounting panel. Immediately be- 
low each row of jacks is a row of 6 
cords and plugs. These cords terminate 
at the normally open contacts of the 
speed relays. With this arrangement 
any combination of six speeds may be 
independently set up for each motor. 
The motor field rectifier is excited by 
the second winding which is also rated 
at 260 volts. The third winding sup- 
plies 18 volts to the wrist torque and 
grip force indicator resistance bridges. 
All AC voltgages are about 20 per cent 
higher than the desired DC voltage. 
These higher voltages are necessary to 





showing 
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Fig. 10.—View of Control Console 


Standard Calibration Methods 


for Measuring Instruments 


offset the IR drop in the selenium re, Ni 
tifiers. 

Fig. 9 is a simplified diagram of one 
of the force measuring bridges. pg 
excitation is supplied to the bridge ty 
a full wave selenium rectifier. The re 
sistance element is in the forearm gegp. 
box and is connected in potentiomete 
fashion making it possible to sense both 
an opening and a closing grip fore 
This also doubles the system Sensitivity 
since the bridge has two active arms, 
The potentiometer wiper is mechanical}. 
ly linked to a non-linear spring whic 
deflects with grip reaction force, The 
non-linear characteristic provides jp. 
creased sensitivity for small gripping 
forces. The meter has a Zero center 
scale, and range changing is accomp 
lished by varying the shunt resistanee 
across the meter terminals. 

Each motor circuit is fused separate 
ly and all fuses are located in the right 
hand leg compartment of the contro 
console. The output terminal strips 
are also located in this section. The 
central compartment contains the trans 
formers, crane rectifiers and relays. The 
arm motor rectifiers are housed in the 
left leg. Front, rear, top and side 
panels are removable for service and 
maintenance. 


By JOHN A. HARRINGTON 





Abstract. The progress and success of in- 
dustry is basically dependent upon accurate 
and precise measurement. Calibration to 
maintain a standard measurement is the 
source of this accuracy and its importance 
is realized throughout industry. When we 
are familiarized with the errors that occur 
every day in our measurements and their 
causes, we are then able to determine the 
methods necessary to maintain precision. 
The following paragraphs will help you 
visualize the importance of accurate dimen- 
sional control. 


s the fruits of science are ab- 
Silla and utilized by industry, it 
becomes more and more necessary that 
the calibration of our various measur- 
ing instruments be standardized. 

The standardization of these various 
instruments depends primarily upon 
accuracy of dimensional control; for as 
we all realize, standard volume is de- 
termined by the accuracy of the dimen- 
sions of a cube. The accuracy of a 
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standard weight also depends upon the 
accuracy of the dimensions of a cube 
filled with distilled water at a standard 
temperature. From these we get our 
standard of pressure, velocities, etc.; so 
it is readily seen that without standard 
dimension we are unable to standardize 
these other types of instruments. 


Standard Inch 


In this country our standard of 
measurement is basically a length of 
an inch, some part or multiple thereof. 
For calibration purposes, therefore, it 
is necessary that we understand what 
the standard inch is and how it can be 
obtained. Many of us will say that our 
inch is based upon the length of the 
standard meter which is kept at the 
International Bureau of Weights and 
Measures in Paris. This, however, is 
only partly true; for the international 
standard meter has been in existence 
since about 1792. It was found that due 
to natural causes, other than tempera- 
ture changes, this meter was not al- 
ways the same when replicas of it were 






transported to various parts of the 
world. There are other factors which 
affect the length in addition to tem 
perature changes. They are maitly 
changes of gravity and those metallur 
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Fig. 1. Micro-Step Holder 


gical changes which take place to som 
degree in all metals. Therefore, it 
came necessary, in 1892, for an Amem 
can to find out for the Frenchmen hi¥ 
long the meter really was and how# 
could be calibrated so as to insu 
consistency at various times. — 
Albert Michelson, then a physicist# 
the University of Chicago, t0 
with physicists of other countries, 
termined that the light rays of 
colors were uniformly consistent 
length. By determining the length 
the meter in terms of the number 
wave lengths of cadium red, anyone ® 
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time in any place would be able 
to duplicate the exact length of the me- 
ter. They found that the meter was 
1,553,164.13 wave lengths of cadium 
red. This was readily recognized as 
an absolute unit of length, and there- 
after various countries began to adopt 
the length of light rays as the stand- 
ard unit of dimension. Our country, in 
1930, finally adopted this as the legal 

h of measurement and at the 
same time, established the relationship 
of the inch to the meter. So, for prac- 
tical purposes, we can say that our 
standard of dimension, and therefore 
weights and measures, is the length of 


a light ray. 


Use of Light Waves 


In order to utilize this high preci- 
sion more economically, the gage block 
has come into general use both in the 
laboratory and in the shop. They are 
indeed a very convenient form of pre- 
cise dimension and when calibrated, 
provide precise measuring instruments 
for the calibration of other types of 
instruments. 

It is fortunate indeed that nature has 
provided us with: such an exact unit of 
measurement. For a very simple ap- 
paratus, the monochromatic light and 
an optical flat, provides us with a pre- 
cise method of calibration. These, to- 
gether with gage blocks, enable us to 
calibrate practically all types of in- 
struments either directly or indirectly. 
They give such a high degree of ac- 
curacy that we are peginning to reach 
a period in industrial development 
where duplication of various parts and 
instruments is both highly practical 
and economical. It has enabled Ameri- 
can industry to far out-strip the rest 
of the world in industrial production. 
This ability to duplicate precisely has 
made possible our production and as- 
sembly lines which are the envy of 
other countries, and it has also en- 
abled us to enjoy a higher standard of 
living than the world has ever known 
before. As an illustration, we might 
cite that although the European en- 
gineer and mechanic is very skillful 
and often brilliant, he is unable to en- 
joy many of those things which we 
take for granted such as radio, wash- 
ing machines, refrigerators, automo- 
biles, etc. 

As the science for production ad- 
vances, it becomes necessary for our 
various instruments to be more and 
More precise. Since the advent of 
statistical methods of control, it has 
been found that some of our difficul- 
ties encountered in production are due 
te the lack of sufficiently accurate cali- 
bration of our primary measuring in- 
struments. In fact, some investigation 

been made into this subject, and 
already it has been found that there 
are more than two thousand different 
wches being used by industry. I will 
— discuss this lack of standardiza- 
on calling attention to some of the 
More common errors and how they can 
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Fig. 2a. Serated Comparator Anvil 

















be overcome. All of these errors can 
be classified under one general heading: 
Lack of Precision Calibration in the 
Primary Measuring Instruments. Since 
the instrument most commonly used 
for this purpose is the gage block, let 
us see where some errors occur when 
they are not used properly. 


Some Common Errors of Measurement 

It is a well known physical phenome- 
na that when two flat surfaces are 
placed together a thin film of air is 
trapped between them; and unless suffi- 
cient pressure is used, this film is of 
sufficient thickness and variability of 
thickness to cause errors in measure- 
ment. For instance, if we are setting 
up a comparator for the comparison 
and calibration of other instruments, 
it is quite common for us to place the 
gage block on the flat or serated anvil 
of our comparator. We then adjust the 
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Fig. 2b. 3-Point Comparator Anvil 
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Fig. 3. Plain V Block 


head so that it will read zero for this 
supposedly known dimension. When 
this is done, it is seldom that we ac- 
tually have intimate contact between 
the surface of the anvil and the gage 
block. Such an error is often of con- 
siderable magnitude and is transmitted 
to other measuring instruments or 
parts. This error is often multiplied, 
especially when duplicate parts are as- 
sembled together, and can be readily 
demonstrated. 

We will assume that an optical flat 
is the anvil of a comparator; and by 
placing a gage block on this optical 
flat similar to the way it is done when 
we place it on the anvil of a compara- 
tor, we can see what will happen. 
Taking the gage block and optical flat 
and reversing them so as to view 
through the flat, the bottom side of 
the gage block. A number of fringe 
lines are now visible. Using a helium 
light source, each of these fringe lines 














Fig. 4a. End View of 4-Point V Block 











denotes an increase in elevation of 11.6 
mu. of an in. for each band. In this 
particular case there are about 25 
fringes, which is approximately .000290 
in., approximately three-tenths of a 
thousandth of an inch. This is better 
than the average encountered, for in 
some instances you will find as high as 
a hundred, occasionally only one or 
two. If we are producing parts or 
measuring dimensions, volumes or 
weights where the tolerances are close 
to or less than this amount, we are ac- 
tually producing something which is 
outside of the tolerance. 

Since an amount of air is trapped 
when flat surfaces are placed on each 
other in the above manner, we intro- 
duce a variable into the calibration. 
We do not know the variance of this 
variable, so let us see what can be 
done to eliminate this common source 
of error. Again we place the gage block 
on the optical flat and in turn place the 
optical flat on a mirror. Place the three 
of them under the monochromatic light. 
Now, by looking into the mirror, we 
can see by reflection the number of 
fringe lines, which measures for us 
the dimension of the air trapped un- 
der it. Now let us begin to put a load 
on this gage block. Since the Ameri- 
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ean standard block has a half inch of 
area in contact, we can readily inter- 
pret this into pounds per square inch 
necessary to eliminate this air film. 
As we gradually increase the load on 
the gage block, we will find that when 
we reach approximately 48 lbs., the air 
film will have disappeared. He then 
have intimate contact with our sur- 
face. In other words, at 80 Ibs. per sq. 
in., we are sure that we have elimi- 
nated this source of error. 


How to Overcome Some Errors 


The question arises as to how the 
above knowledge can be used in a 
practical way for various other meas- 
urements, especially when two or more 
gage blocks are used; and we wish to 
obtain the proper over-all dimension. 
Here is the best solution so far devel- 
oped. Fig. 1 pictures one of the holders 
in what is known as the Micro-Step 
System. You will notice that there are 


two thumb screws of a rather small 


diameter which actuate the clamping 
device for pulling these blocks together. 
The diameter of these thumb screws 
and the pitch of the thread which they 
engage have been so designed that with 
normal finger tightening, the pressure 
exerted on the blocks is between 40 and 
50 Ibs. per sq. in. We now have a 
way of eliminating the source of error 
caused by entrapped air between flat 
surfaces, but we induce another possi- 
ble error which has to be investigated. 

When we put a pressure of 40 lbs. 
on these blocks, they are compressed; 
for steel and other metals are com- 
pressible. Let us see how this is true. 
This can be ascertained by two meth- 
ods: one, by utilizing the formula for 
the elasticity of metals and the other, 
by actual measurement. In either case 
we will find that, at this pressure, we 
are compressing the steel 2 mu. of an 
in. per in. Since this is a known amount 
and is consistent and uniform, it can be 
taken into consideration; but often it 
is not necessary. We recall that the 
tolerance permitted on the A Grade 
blocks, which are commonly used, is 
plus or minus 4 mu. of an in. per in. 
Therefore, this fixed compression 
amount is still well within the toler- 
ances permissible for our gage block. 


Compression of Gages 


When we use other means of com- 
pressing these blocks other than a 
earefully built-in control, we are likely 
to run into serious errors. For instance, 
in a test made not long ago at a large 
plant in Indiana, it was found that 
when using the square type of blocks 
with the hole in the center and assem- 
bled with a screw at the top, the pres- 
sure exerted by the various inspectors 
varied considerably. In fact, the aver- 
age compression for this group was 
12 mu. of an in. per in. and varied 
from nearly zero to as high as 170 mu. 
per in. You can readily see that unless 
there is a complete understanding of 
the use of calibrating instruments, it 
is very easy to induce dimensions 
which are not standard. 
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Fig. 4b. 4-Point V Block Measuring 
Roundness 


Cylindrical Measurement 


There is another common cause of 
lack of uniformity in our measure- 
ments. It is the methods used for de- 
termining the diameter, roundness, etc. 
of our cylindrical measuring instru- 
ments and parts. For instance, one 
of the more common ways of measur- 
ing a round part, such as a plug type 
of gage, is to first put a set of gage 
blocks on a flat or serated anvil, zero 
in the comparator or other type of in- 
strument, and then roll the cylindrical 
part under the spindle of the measur- 
ing instrument. (See fig. 2a) Now, as 
we have seen before, it is possible that, 
if we have zeroed in our comparator 
at say 1 in., we have actually set it at 
something in excess of an inch. How 
much, we do not know. We then roll 
the cylinder on the flat anvil under the 
spindle; and if it zeroes in, we will say 
that the cylinder is of one inch dimen- 
sion when actually we are passing along 
a cylinder which is greater than one 
inch. To overcome this, we should use 
a 3-point anvil so that the air film is 
readily displaced. (Fig. 2b) 

Let us see what can be done to ac- 
curately calibrate this 1 in. cylinder. 
In the first place, we can again go 
back to our primary source of dimen- 
sion—the light ray. Let us slide a 1 in. 
gage block, which has been properly 
calibrated, onto the optical flat. Now, 
reverse this and hold it under the mono- 
chromatic light so that we can find out 
whether or not there is any trapped 
air. If there is, we will repeat the op- 
eration until we can actually see and 
know that there is no air trapped in 
between. We can now place the 1 in. 
cylinder on the optical flat against the 
gage block and place the second optical 
flat so that it will rest on both the gage 
block and the cylinder. Now, by a slight 
pressure on the optical flat and each 
edge of the gage block, we can deter- 
mine if the gage block is resting on 
the inner or the outer edge of the block 
and will know whether the cylinder is 
either high or low. Then, by counting 
the number of fringes when on the 
gage block and proportioning this num- 
ber so that we project the surface to 
the center line of the cylinder, we know 
the exact diameter of the cylinder in 
accurate dimensions. By rotating this 
cylinder, we can also determine its 
roundness or how far from being 
round. At the same time, by marking 
the cylinder, we know which is the 




























Fig. 5. 4-Point V Block Measuring 
Straightness 








Fig. 6a & b. Reflectability of regular ang 
irregular surfaces 
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Fig. 7b. Finish with Coarse Pitch 
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Fig. 7d. Finish on Wavy Surface 


greatest or the least dimension and 
what the dimension is. This cylinder 
can then be directly placed on the 
of the comparator to be used as the 
master to set the comparator. How 
ever, for production purposes we W 
like to show you a better way of se 
ting this comparator. 

First, let us look at one of the cole 
mon methods used for determining the” 
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ess of cylindrical parts. In Fig. 
3 we have what is commonly called a 
V block. The cylinder is placed in the 
V, the spindle comparator and indi- 
cator is brought in contact with the 
high point, and the cylinder is then 
rotated to determine whether it is 
round, This method, however, is not a 
reliable one and is the cause of the 
introduction of many errors in cali- 
bration. If we look at a section of this 
V block with the cylinder, which is 
not straight, resting on it, then if we 
rotate the cylinder under the compara- 
tor spindle, we get variations in our 
readings; but we do not know whether 
it is due to lack of roundness or to 
warpage or both. Actually we do not 
have a measurement that means any- 
thing. However, if we take this V 
block and put four points, two at each 
end on the V, as seen in Figs. 4a and 
4b, and then if we swing the compara- 
tor head so that it is directly over one 
ball of these points, we will be able 
to determine the roundness of the cyl- 
inder when it is rotated. (Fig. 5) If 
we then swing the head of the com- 
parator to a point midway between the 
two points, we will determine its 
straightness accurately. Since we have 
measured the diameter of the cylinder 
and the exact dimension is known, it 
becomes a master. We can then place 
our 4-point V block on the comparator 
anvil and set the spindle to the high 
point of our round cylinder. The result 
will be that any other cylinders that 
we pass through will be accurately 
measured in terms of a standard and 
legal inch, and we will not be passing 
on dimensions which are unknown and 
variable. 


Surface Finishes 


The measurement of surface rough- 
ness in terms of standard roughness 
finishes is in a rather confusing con- 
dition, especially so in production. Sur- 
face roughness is the mean height of 
the depth of scratches as measured by 
the profilometer, brush analyzer or 
similar type of instrument except when 
fine finishes of say 6 rpm and finer 





come into the picture. Here the meas- 
urement has to be done with interfer- 
ence bands, either by the use of an 
optical flat and photo-micrographs or 
interferometers. Since a standard finish 
has to be expressed in numerical val- 
ues, some form of instrumentation is 
essential and judgement alone is not 
sufficient as it often leads to false 
conclusions. 

Our judgement is influenced very 
materially by the appearance or re- 
flective qualities of a surface. It is 
very difficult, if not impossible, to 
judge the actual depth of the scratch; 
since these depths are all expressed in 
millionths of inches. It is seldom in- 
deed that observation permits us to 
judge measurements this fine. We are 
all aware that actually, reflection has 
nothing to do with finish; since the 
optical properties of a surface depend 
upon the smoothness rather than upon 
the flatness. In our specifications we 
provide for standard finishes on vari- 
ous types of surfaces such as flat sur- 
faces, curved surfaces, wavy surfaces, 
fluted surfaces, serated surfaces, spheri- 
cal surfaces, etc. The laws of light 
reflection tell us that the maximum 
reflection is only obtained when the 
angle of incidence from the light 
source to our eye is complied with. This 
means that if we tilt the surface that 
we are observing, we can either get 
a poor reflection or a good reflection 
from the same surface. The more ir- 
regular the surface, the more uniform 
its reflection. This automatically rules 
out any precise judgement as to the 
depth of the scratch or the numerical 
value of the exact finish. This can be 
visualized by the following schematic 
diagrams illustrating various appear- 
ing finishes, all of which have the 
same standard numerical value. (Figs. 
6a and 6b) 

The standard of finish does not take 
into account the pitch of the scratch or 
the character of the surface on which 
it is interposed; but as previously men- 
tioned, only the mean depth of the 
scratch as seen in Figs. 7a, 7b, 7c and 
7d. So if we have a specification on our 
drawing for a 32 rms, and the mean 


depth of the scratch is 32 microinches, 
we have complied with the specifica- 
tions regardless of the condition of the 
surface as to flatness, waviness, etc. 
Now however, if we care to supple- 
ment the standard specifications, we 
can specify above the horizontal line 
the degree of unflatness or waviness 
which is permissible. We can also 
specify that the pitch from peak to 
peak of the scratches is not to exceed 
a certain amount as indicated by the 
numerical value placed below the hori- 
zontal line. We can also put in other 
supplemental specifications such as the 
direction of the scratches or character, 
whether they are straight, radial, ir- 
regular, etc. These, however, have noth- 
ing whatever to do with the standard 
finish which, as we have shown above, 
is fully complied with when the 
scratches have a mean value of 32 
microinches. 


Instrumentation is Necessary 
To Measure Finish 

I think that this paper shows the 
necessity of proper instrumentation 
and its use if industry is to subscribe 
more fully to standards of finish. It 
also calls attention to the fact that 
it might be worthwhile to consider 
some better standards or, at least, 
some more comprehensive standards 
for finish. In most instances, our con- 
cern in the metal working industry is 
the amount of area in contact between 
two moving surfaces so that our unit 
loads per square inch are reduced to 
a practical minimum. Actually, we are 
not concerned in most cases with the 
appearance. In some classes of materi- 
als sueh as aluminum, it is impractical 
to run a diamond stylus of a finish 
measuring machine across the scratch- 
es; for often we induce scratches in 
excess of those originally placed there. 
As a result, we sometimes get con- 
fusing answers. So, one of the things 
that we as instrument men might be 
concerned with is either a new type of 
instrument for surface finish and/or 
some new standards which will be 
more comprehensive. 
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R. D. McClain 


Abstract. A new application of the doubl> 
bridge circuit makes practical the use of a 
resistance standard for dielectric measure- 
ments, particularly with high voltages and 
high capacity specimens. Developed orig- 
inally for improved sensitivity and safety 
in detecting corona in assembled capacitors, 
it is useful for general measurements as 
well. Adequate shielding, too, is more easily 
arranged than in some other methods. 


HE properties which characterize a 

material’s dielectric qualities can 
be represented’ by four items: dielec- 
tric constant, dielectric strength, dielec- 
tric absorption and leakage. That these 
vary with methods and circumstances of 
measurement and do not completely de- 
scribe a dielectric is evident in the in- 
sistence that a value for one of these 
properties be accompanied by a specifi- 
cation of the conditions under which it 
was determined. 


Experience recognizes’ a number of 
supplementary properties that are use- 
ful in making application of a material 
and exist partly in the variation of the 
major properties. Important among 
these minor properties is corona start- 
ing voltage, related to dielectric 
strength, but distinct in many ways. 
We will be concerned primarily with the 
measurement of corona starting voltage 
and detection of ionization in dielectric 
samples, although the apparatus to be 
described is suited to measurement of 
other properties. 


Tests to determine the condition and 
safe operating limits of electrical insu- 
lation are various, and continuous ef- 
forts are being made to fit the tests to 
the given material and its application. 
To mention a few, dielectric strength 
and life tests (including thermal aging 
and voltage endurance) find frequent 
application but are limited by the fact 
that they destroy the test piece. From 
the general characteristics of some 
types of insulation, inferences as to 
overall merit may be drawn from such 
non-destructive tests as power factor 
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Modified Double Bridge 


for Dielectric Measurement 


By R. D. McCLAIN** AND R. E. WENDT, JR.** 
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Fig. 1 


and resistance measurements. Recent 
tests* indicate that d-c dielectric 
strength often may be predicted from 
a plot of resistance vs d-c voltage values. 

Still another test indicating maximum 
safe operating a-c voltage involves the 
detection of corona or internal ioniza- 
tion. The destructive action of corona 
has long been recognized; and appa- 
ratus ranging from crude listening de- 
vices to elaborate radio noise meters 
have been used in testing transmission 
lines, transformers, bushings and capac- 
itors. With the advent of the demand for 
higher working stresses, particularly in 
cables, more sensitive circuits were de- 
vised for detection on subtle corona 
signals in high quality insulation. For 
continued investigation a need was felt 
for a simple and versatile device. 


Corona Starting Voltage 
Measurement 


A broad range of equipment has been 
developed and applied to the detection 
of corona. Robinson‘ has reported the 
use of cable wax, decomposition prod- 
ucts of dielectric impregnating oils, as 
an indication after the fact of the pres- 
ence of ionization in cables. Brazier’ has 
shown that with adequate instrumenta- 
tion, corona severe enough to induce 
rapid failure of cable insulation may be 
detected through temperature rise at the 
site of the discharge. Acoustic and vis- 
ual detection are mentioned by other 
authors.*” 

One of the earliest accounts of corona 
investigation, Tykociner et al,® describes 
nearly every form of corona detecting 
circuit reported since, plus some which 
have been entirely neglected, so far as 
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the literature reveals. Typical of these 
latter methods is location of the site 
(and existence) of ionization in a cable 
by observing standing waves at the high 
frequency supply harmonics produced 
by corona and by measuring attenuation 
of r-f by the discontinuity at the ioniza- 
tion. 

The direct method, Fig. 1a, in vari- 
ous modifications has been used by many 
investigators.*”** The supply frequency 
voltage is separated in this apparatus 
from the corona signal by the resonant 
circuit. 

Many different balanced bridges have 
been used to reject power system fre 
quencies from the corona signal. These 
range from a simple product-arm bridge 
to systems of bucking transformers; 
Schering bridges’ and bridges compet- 
sated for noise in the supply. 

The circuit we have used, Fig. 1b, 
takes its form from the characteristics 
required of it. For safety, variable ee 
ments and the detector should be, 3 
nearly as possible, at ground potential, 
both in normal operation and in failure 
of the specimen. A desired high degre 
of rejection of the supply voltage i 
obtained by a bridge circuit configure 
tion. Convenient shielding arrange 
ments can be made if the standard and 
unknown arms are adjacent in the 
bridge network. A resistance stan 
is desired for low noise. The possibility 
of occasionally having long leads from 
the bridge to the unknown suggests the 
yoke compensation used in the Kelvia 
double bridge. 

It was desired to provide for corom 
testing of capacitors up to 1uf at 10% 
the large currents involved, limit 
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i of the standard. Two other 
ns exist for choosing a small ratio 
of resistance to reactance in the bridge. 
‘est. this permits the quick determina- 
tion of the voltage across the sample; 
since the reactance drop will be more 
than ninety-nine per cent of the supply 
voltage for a 10:1 ratio of reactance to 
resistance. Second, high series resist- 
ance tends to broaden the corona dis- 
charge in resonant circuits. 

A compromise of the various factors 
produces the circuit of Fig. 1b. 

Without the compensating branches 
it is recognized as a familiar and widely 
used bridge circuit.’ The compensation 
for voltage drop in the yoke connection, 
while not theoretically perfect, is ample 
to correct for yoke impedances as great 
as the standard resistance. Further 
refinement is a waste of effort. 


Application To Corona Sensing 


When the viewpoint shifts from co- 
rona as a current pulse to corona as 
a voltage dip across the test capacitor, 
some attention must be paid to an equiv- 
alent circuit for the capacitor, if only 
to be able to estimate the quantity of 
charge comprised by each pulse. The 
published studies” of the subject sug- 
gest that there might be serious atten- 
uation of a high frequency signal within 
the capacitor; but in a practical in- 
stance, the most revealing technique is 
to place the capacitor on test and see 
whether a signal is observed. 

The corona signal fortunately meets 
a considerable impedance at the termi- 
nals of the supply transformer. (See 
Fig. lc.) The added complication of a 
choke to raise the impedance shunting 
the detector is avoided. 


The detector itself can be any of sev- 
eral devices. Simplest is a pair of head- 
phones, in which, with the supply fre- 
quency balanced, corona appears as a 
rough buzz. An oscilloscope also is a use- 
ful detector, though not so sensitive as 
the headphones or a radio noise meter; 
the eye seems less able than the ear to 
ignore a strong background stimulus. 

In addition, the radio noise meter 
permits measurement of corona inten- 
sity and adds sensitivity to both head- 
phones and oscilloscope by providing 
extra gain. 

There seems to be no definite fre- 
quency content to the corona signal such 
as might be produced by pulses acting 
on resonant circuits in the test capacitor 
or bridge; measurement with the radio 
hoise meter indicates that over a wide 
frequency range it is pure noise, and 
tuning the detector for greater response 
gives no improvement. 


Bridge Performance 


Assessing the effectiveness of the 

fe as a corona detecting device is 

not simple. In the first place, depending 
on surface conditions of the test elec- 
es, incipient corona may appear as 
Pulses not much smaller than those ap- 
pearing at higher corona intensity; or 
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the size of pulses may increase rapidly 
as intensity rises. Although particular 
cases have been reported showing dis- 
charges recurring regularly on the 
same portion of the energizing voltage 
cycle, othes cases are not difficult to 
produce in which the phenomenon is spo- 
radic and irregular. Second, another 
characteristic of the discharge, in many 
dielectrics of increasing intensity with 
time at constant applied voltage, makes 
it difficult to use any measure but one 
like this: will such and such a signal 
at the test capacitor be of usable mag- 
nitude at the detector, considering sepa- 
rately the production of the corona sig- 
nal within the capacitor. For our equip- 
ment, we should expect peaks of three 
microvolts at the capacitor to appear 
as two uv to the quasi-peak detector. 
Extending this argument backwards 
from the observed height of pulses, we 
are led to conclude that the separate 
pulses contain about .6 uuc of charge, an 
estimate fairly close to the results of 
other investigators," and somewhat sup- 
porting the assumption that voltage 
signals are not strongly attenuated 
within capacitor units of extended foil 
construction. 


As a bridge for general measure- 
ments, the performance is easily calcu- 
lated. Because the grounded detector 
circuit allows almost any degree of am- 
plification, and because of the large ap- 
plied voltage, sensitivity does not limit 
the accuracy obtainable. Convergence 
is so rapid (convergence coefficient 
k = 0.7") that the quality of the bridge 
elements alone remains a consideration. 
With commercial components of quite 
moderate cost, the uncertainty can be 
reduced to 0.15 per cent — 0.20 per cent, 
capacitance values being read to three 
figures and power factor to two. 


Experimental Efforts 


Two test capacitors, carefully made 
and sealed for stability, were measured 
for corona starting voltage by others 
using the method of Fig. la and by our- 
selves using the method of Fig 1b. The 
results are in agreement within the 
accuracy of our voltage measurement 
(+1 per cent). Measurements taken of 
another group not so well insulated 
against time are compared in Table I. 
The consistency of the results is readily 
seen. The corona starting voltages,V., 
are listed together with the ratio, r, of 
the rate of corona intensity increase to 
the rate of voltage increase. 


Possible General Applications 


Measurement of capacitance involving 
larger currents than most commercial 
bridges accommodate or in awkward 
situations of long leads or voltages near 
maximum for the sample are natural 
fields in which we intend to employ the 
bridge when its present work is done. 


Conclusion 


We have found that a double bridge 
circuit offers some advantages in corona 


investigation, chiefly that more straight- 
forward as well as more comprehensive 
arrangements for detection of the dis- 
charge are possible without sacrifice of 
safety; while capacitance and power 
factor can be determined with good ac- 
curacy by the same apparatus without 
modification. 
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Pneumatic Multiplying for Process Control 


By WILLIAM R. BAILRy: 





Abstract. In many instrumentation appli- 
cations where it is not feasible to directly 
measure some significant variable, it is pos- 
sible to measure two or more related vari- 
ables, and by the process of multiplication 
(or division), arrive at a measure of the 
quantity desired. In this paper a graphical 
method is suggested which may be useful 
in selecting and adjusting pneumatic in- 
strumentation for this purpose. This meth- 
od facilitates setting up the instrumenta- 
tion so as to compensate or minimize the 
undesirable effects of non-linear instru- 
ments (e. g. ‘‘square root’’ flowmeters) and 
non-linear process characteristics. 


T Is neither surprising nor original 
I to say that automatic control and 
computer techniques are in a process 
of merging. A degree of knowledge 
about computers can be of refreshing 
assistance in considering many instru- 
mentation problems, and the means or 
methods of the control engineer are 
frequently fruitful in erstwhile compu- 
ter applications. There are differences 
in approach and in terminology arising 
from differences in materials and ob- 
jectives, which we will notice in con- 
sidering a common example of the ap- 
plication of instrumentation methods 
to the solution of a computer problem 
for the purpose of process control. 

In many cases it is desired to meas- 
ure, record, or control some variable 
which it is not practical to measure 
directly. Among the possible expedi- 
ents, it may be found that it is possi- 
ble to measure and transmit indica- 
tions of other variables, which when 
multiplied together, will yield an indi- 
cation of the desired quantity. For ex- 
ample, the product of flow and tem- 
perature can be used to indicate BTU 
input to a heat exchanger, etc. This 
is, of course, clearly a task within the 
scope of a simple computer; and in any 
given case there might be several other 
computational paths, any of which 
might yield equally useful results. The 
multiplication operation, however, can 
be performed by process control equip- 
ment operating in the industrially use- 
ful pneumatic medium. 
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Commercially Available Devices 


Many index-setting mechanisms 
which are available as accessories for 
pneumatic controllers have some means 
of span adjustment such that: 

Control Index Response = Span 
Constant xX Received Index Signal. 
If this span constant is made pneu- 
matically adjustable rather than set 
at some value manually (an option 
which is commercially available from 
several manufacturers), the index 
will then be responding to some func- 
tion of two received variables. If, fur- 
ther, the span constant or ratio is a 
linear function of the adjusting pres- 
sure, that is, 

Ratio = K P. 
then the control index deflection D,; is 
simply given as 

dD; —_ K P. P, 
where P, represents the original re- 
ceived signal. The motion D, of the in- 
dex mechanism can be used to drive an 
indicator or pen, or can drive a pneu- 
matic transmitter to provide a pres- 
sure signal output. In the latter case, 
we would arrive at an equation of the 
form 

Prous — K P; x P; 
representing the pneumatic analog 
multiplying which this device is per- 
forming. The subscripts . and - have 
been changed here to ; and ; in recog- 
nition of the fact that the old func- 
tions of adjust-ratio and received- 
varwble are no longer of interest ex- 
cept from the standpoint of the inter- 
nal mechanism of the ratio indexing 
unit, whatever its particular construc- 
tion may be. 

The important consequence which 
arises from the different mechanical 
paths followed by the two multiplied 
signals is that, depending upon the de- 
sign of the ratio indexing device, one 
of the inputs may have a non-linear 
effect on the output. In this case, a 
true multiplying action does not occur. 
The ratios obtained from indexing 
mechanisms are frequently not a linear 
function of the ratio-setting pressure; 
but such a device many, in many cases, 
be none the less useful in simulating 
multiplication. It should be noted that 


although ratio vs. ratio-pressure js 
often not linear, output vs. input (ie, 
output vs. the former received pari. 
able) almost always is. Fig. 1 shows 
the ratio vs. ratio-setting character. 
istic of several commercial devices, Jp 
each case, the solid line indicates the 
maximum rangeability possible; while 
dotted lines indicate some of the other 
adjustments possible. Unit Ja is ad 
justable and non-linear, with mazxi- 
mum limits of 1/6 to 6; unit Jb is 
non-adjustable, non-linear, with 4 
fixed range of 1/4 to 4. Unit le is 
adjustable and linear, with a maxi- 
mum range of 0 to 2. Various manv- 
facturers may or may not offer fea- 
tures such as reversibility of action, 
high or low limit stops, etc. Between 
various makes of devices there is a 
great variation in specifications, per- 
formance, appearance and price. No 
single one of these devices can be said 
to be the best for all applications. The 
methods outlined in this paper should 
facilitate choice of an instrument and 
its adjustment to most nearly approxi- 
mate the requirements of a given in- 
stallation. 
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Process and Instrument 
Non-Linearities 

The necessity of setting up instru- 
mentation so as to approximate pro- 
cess requirements arises not only from 
the non-linear characteristics of many 
instrumentation and control devices 
(such as square-root flowmeters), but 
also from the non-linear way in which 
processes behave. If we are to deal 
with and take advantage of these var- 
jous non-linearities, for which we may 
know no practical mathematical ex- 
pressions, a graphical approach seems 
likely to be most generally applicable. 


In any specific example, such as that 
shown in Fig. 2, it is possible to con- 
struct a graph of the input to the mul- 
tiplying device as a function of the 
process variable it represents. In the 
example shown, total flow and concen- 
tration are measured; and the multi- 
plier output represents the actual flow 
of one constituent of a flowing mix- 
ture. The flow signal is the multiplier 
input. The input graph is shown in 
Fig. 8. This curve has a square-root 
characteristic assuming a differential- 
pressure meter. For a different process 
variable or different instrumentation, 
some other curve might be involved; 
however, it can always be plotted, ex- 
perimentally if necessary. 


The characteristic function or curve 
of the system, which receives the multi- 
plier output, can be readily determined 
in the same manner. In the example, 
every multiplier output corresponds to 
some definite controlled flow of materi- 
al This is another square-root curve, 
and knowing the range of the control- 
led-flow flowmeter permits plotting the 
output characteristic curve of Fig. 4. 


Relaying Characteristics 


Knowing the process requirements 
and the characteristic curves for both 
put and output signals, it is possible 
to plot the relaying characteristic 
curve which the process conditions 
desire the multiplying device to fulfill. 

construction is shown in Fig. 5. 

n the example chosen, for each chosen 
me of concentration, a series of 
flows are calculated, yielding a single 
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curve of multiplier output vs. input at 
cne ratio. Repeating this process for 
other concentration values establishes 
a family of curves indicating the ratio- 
setting characteristic required by the 
process. Upon the same graph may be 
plotted the characteristic curve(s) of 
the available multiplying device(s). 
Fig. 6 shows the process characteristic 
family plotted for the system of Figs. 
5, 4, 5, with a linear, adjustable-range 
multiplying relay characteristic super- 
imposed. It should be noted that the 
process-required ratio-setting charac- 
teristic is not linear (a ~*~ 6b); while 
the instrument characteristic is linear, 
so that in plotting, a’ must be equal to 
b’. It is also apparent that the system 
error resulting from the approxima- 
tion can be read from the plot directly, 
as shown. 
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Fig. 5. 


Ratio-Setting Characteristics 

When a multiplying device is to be 
used which has a non-linear ratio-set- 
ting characteristic, or when some 
special characterization is contem- 
plated, it will be found preferable to 
plot a curve for the ratio-setting char- 
acteristic, as required by the process, 
with which the available instrument 
characteristic can be compared. A 
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Fig. 6. 


horizontal scale may be superimposed 
on the relaying system graph of Fig. 
6 such that the intersection of any of 
these lines on the scale indicates the 
slope or relaying ratio of that line. 
This is easily done. Recalling that a 
vertical line on Fig. 6 indicates zero 
ratio, and a line with unit slope indi- 
cates 1:1 ratio, and that equal ratio 
increments mean equidistant gradua- 
tions along the abscissa; a scale may 
be added, as shown in Fig. 7, making 
possible the construction of the graph 
of ratio vs. ratio-setting signal. 

In Fig. 7, the characteristic curve of 
the ratio-setting transmitter is shown 
plotted. In the example chosen, a linear 
concentration signal was used, the 
transmitter providing an output of 3 
psi (0 per cent F. S.) at a concentra- 
tion of 35 per cent and a 15 psi (100 
per cent F. S.) output at 55 per cent 
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The graph of ratio-input character- 
istic in Fig. 7 is labelled in actual 
percentage of concentration, rather 
than in per cent full scale. Any of the 
graphs relating to variables with real 
physical dimensions may be labelled 
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system as plotted in Fig. 8, additional 
modes of approximation are displayed 
in the relaying system graph. Not 
only must the instrument curves ap- 
proximate the slope of the process re- 
quirements, but they must approxi- 
mate the latter’s curvature as well. 
Two degrees of approximation are 
shown on Fig. 8: (1) The dashed lines 
indicate the best approximation using 
a multiplier with a non-linear ratio- 
setting system characterized to suit 
the process requirements. (2) The 
Gotted lines show the approximation 
possible with a multiplier whose ratio- 
setting system is adjustable, but re- 
stricted to a linear characteristic. In 
the latter case, a 5.5 per cent error 
would be expected. Using either type 
of instrument, as will be noticed from 
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in the units pertinent to the particular 
application, whatever these units may 
be, rather than in per cent of full scale 
instrument readings. 


By projecting the process character- 
istics instead of the instrumentation 
compromise curve, the required-by- 
process ratio-setting curve can be ob- 
tained, as shown on Fig. 7. For this 
particular example, a somewhat non- 
linear relation is obtained. All other 
factors being equal, the best perform- 
ance would be obtained from the mul- 
tiplying device which will most nearly 
match the process curve. In this case, 
the device characterized by Fig. lc 
will offer better accuracy than those 
of 1a or 1b; since they curve the wrong 
way for this particular set of circum- 
stances. If the curve of Fig. la were 
chosen (it being adjustable to the 
maximum and minimum ratio values 
needed) and plotted on Fig. 6, the 
values of a’ and b’ would have been 
unequal in accordance with the non- 
linear characteristic of the device. A 
somewhat larger maximum = error 
would thus have been encountered as 
process and instrument curves di- 
verged. 


Linear Flowmeters 


We have considered the character- 
istics of a system in which a square- 
root and a linear signal are multi- 
plier and provide an output for set- 
ting the index of a square-root flow 
control loop. If the input flow had been 
measured with a linear signal, the 
graph of Fig. 8 would result. With a 
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Fig. 8, an approximation to this de- 
gree of accuracy can be obtained only 
by suppressing the input to the multi- 
plier by about 30 per cent; and even 
then, the process requirements are ap- 
proximated only for input values over 
about 45 per cent of scale. Fortun- 
ately, most devices capable of pneu- 
matic multiplying are of deflection- 
balance construction, with moving 
links and levers, so that this suppres- 
sion of input is usually not difficult to 
improvise and is often already avail- 
able, though not advertised, in the 
standard instrument. 


Fig. 9 shows the characteristics of a 
system using a linear flowmeter in the 
system fed by the multiplier’s output, 
rather than the input system. In all 
other respects, as well as in the follow- 
ing the same system equation (tabu- 
lated in Fig. 6), Figs. 7, 8, and 9 cover 
an identical configuration. By compar- 
ing Figs. 8 and 9, it will be noted that 
by placing the square-root meter in the 
input system instead of in the output, 
it becomes necessary to suppress the 
multiplier output, rather than its in- 


put. The range 
shifted as well. Fig. 8 calls for 

range of 0.7 to 1.3, while Fig, on 
quires approximately 0.3 to 0.8. Also 
it will be noticed that in Fig, 9 a sim. 
ple linear multiplier provides about as 
good an approximation as can be ob. 
tained; while in Fig. 8 a characteriza 
ratio-setting mechanism offers some 
improvement. 
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If all the instruments in the system 
are linear, and if the process actually 
requires a true multiplication oper 
tion, all the plotted lines will kh 
straight. There will then be no prob 
lems of approximating non-linearities 
and no system error. The graphical 
procedure outlined is then useful prine- 
pally to ascertain the best instrument 
ranges and the ratio-range to whith 
the multiplier should be adjusted. 


Pneumatic Division 


In the case of some processes, pnel- 
matic division is theoretically required 
rather than multiplication. Equipment 
designed to perform division is know 
to be available from one manufacturer, 
and possibly from others; but sine 
the pressure ranges and other fer 
tures of such devices may not prove 
adaptable in many cases, and Sine 
these devices are so rarely found i 
use, it may be helpful to consider tt 
use of a multiplier to approximate d 


of ratio values is 7 





vision. A possible process applicala 
is shown in Fig. 10. Ss 
In the system shown, one differe® 
tial-pressure meter (A) provides # 
signal proportional to the 
gravity of the stored fluid, while# 
second meter (B) transmits propor 
tionally to the product of specific gra® 
ity and liquid level. To obtain an it- 
dication of true level, independent a 








gravity, it is obviously necessary # 
vide (B) by (A). 
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Fig. 10. 


In Fig. 11, an appropriate process 
equation is assumed, and a table of 
yalues is shown, applying to a system 
wherein minimum and maximum den- 
sity values of 0.80 and 0.90 are as- 
sumed. From this data, a process chart 
has been plotted. The procedure used 
in plotting this chart is the same as 
that for the other examples shown. 

The fact that a multiplier can only 
approximate the division operation can 
be appreciated by referring to a sim- 
ple example. A multiplying device 
could perform the operation of divid- 
ing by 2, 3, and 4, by multiplying by 
1/2, 1/8, and 1/4 respectively. These 
values are, however, not linearly 
spaced. The multiplier would multiply 
not by 0.5, .88, and .25, but by 0.5, .375, 
and .26. This condition results in a 
system error which ranges in size 
from totally insignificant to unaccept- 
ably large. The graphical method out- 
lined here is equally suitable for de- 
termining the degree of success of this 
approximation. In the example chosen, 
the system error amounted to only 
about .83 per cent, principally because 
of the relatively small density varia- 
tions encountered. 

It will be noted that the ratio-set- 
ting curve of Fig. 11 slopes in the 
opposite direction to those of all the 
other eqamples. This is the usual case 
with division approximation, and re- 
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Fig. 11. 


quires that the ratio-setting section of 
the multiplier be capable of reverse 
action. Fortunately, this capability is 
invariably offered by adjustable-ratio 
controllers and relays. However, this 
observation suggests a very simple ex- 
pedient which may be invaluable in 
some application problems. Where, for 
example, the multiplier’s relaying sys- 
tem lacks rangeability, reversibility, 
or linearity for some specific applica- 
tion, it may be found that the ratio- 
setting system does have the required 
characteristics, or vice versa. Ob- 
viously, one measuring transmitter 
must set the ratio, and the other must 
provide the input to the relaying ac- 
tion. However, it does not matter 
which is which. Graphically, two possi- 
bilities are always open: the trans- 


mitter characteristics plotted in ratio- 
input 
quadrants 


input system 
always be _inter- 


system and in 
may 


changed. Physically, this means mere- 
ly that the transmitter air lines can be 
switched at the multiplier, a very use- 
ful expedient; since no instruments 
reed be purchased or relocated, but 
only two air connections changed and 
the multiplier readjusted to often 
drastically alter system performance. 


Conclusion 


The purpose of this paper is not to 
survey the field of multiplying prob- 
lems, nor the applicable industrial in- 
strumentation; but rather to briefly 
describe and exemplify a simple and 
general method for investigating such 
problems and obtaining quantitative 
information. The application of this 
method does not by any means guar- 
antee that successful instrumentation 
can be set up; but it should at the very 
least show where the deficiencies, if 
any, lie, and further, how good a job 
can actually be done. Progress in the 
computing field is an important and 
fertile field for process designers and 
engineers; and if this paper can fur- 
ther this progress only slightly, its 
purpose will be accomplished. 


ACKNOWLEDGEMENT 

Several manufacturers have been 
most co-operative in supplying back- 
ground information for this paper. 
The author appreciates the assistance 
of Fischer and Porter Company, Hat- 
boro, Pennsylvania; the Foxboro Com- 
pany, Foxboro, Massachusetts; Re- 
public Flow Meters Company, Chicago, 
Illinois; and the Taylor Instrument 
Companies, Rochester, New York. The 
author is also indebted to Mr. W. E. 
Bauer, of the Brown Instruments Di- 
vision, Minneapolis-Honeywell Regu- 
lator Company, for his guidance and 
advice throughout the course of this 
work. 





COMPREHENSIVE COVERAGE 
of INSTRUMENTATION in 1953 
CONTAINING: 


® Over 340 pages devoted exclusively to 
measurement and control 


@ Complete record of the 1953 Instrument 
Conference 


®@ 68 Technical papers 


Price 
Members 
*5.00 
Non-Members 
10.00 


Processing ... food processing ... chemical processing ... and transportation. 


July 1954 


33 








July : 


Progress Report 








FIRST INTERNATIONAL INSTRUMENT 


CONGRESS and EXPOSITION 


September 13-24, 1954 


Philadelphia, Pa, 





House Foreign Affairs Committee Reports 
Favorably on ISA Request for President's 
Proclamation for Invitations to Philadelphia 


The House of Representatives 
Foreign Affairs Committee has acted 
favorably on House Joint Resolution 
257 of May 13, 1953, to authorize the 
President to invite the States of the 
Union and foreign countries to partic- 
ipate in the First International In- 
strument Congress and Exposition at 
Philadelphia in September. 


Congressman Robert J. Corbett (R) 
of the 29th District, Pennsylvania, in- 
troduced the Resolution, reading as 
follows: 


“Resolved by the Senate and House 
of Representatives of the United States 
of America in Congress assembled, 
That the President of the United States 
is authorized, by proclamation or in 
such manner as he may deem proper, 
to invite the States of the Union and 
all foreign countries to participate in 
the First International Instrument 
Congress and Exposition, to be held 
at Philadelphia, Pennsylvania, from 
September 13 to September 25, 1954, 
inclusive, for the purpose of exhibiting 
instruments and devices for measure- 
ment, inspection, testing, and auto- 
matic control (including analytical in- 
struments, astronomical instruments, 
aviation instruments, automatic con- 
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trol valves, cameras, drafting instru- 
ments, electrical and electronic com- 
ponents, electrical and electronic meas- 
uring instruments, electronic com- 
puters, geophysical instruments, ma- 
chine-sshop gages and inspection de- 
vices, measuring pumps, meteorological 
instruments, scales and balances, ser- 
vomechanisms, surveying instruments, 
watches, timers, and timepieces, and 
other precision devices and machinery 
for precision working), and for the 
purpose of bringing together buyers 
and sellers for the promotion of foreign 
and domestic trade and commerce in 
such products.” 


Another Resolution, also introduced 
by Mr. Corbett, (H. J. Res. 256), would 
permit articles imported from foreign 
countries for the purpose of exhibition 
at the ISA Exposition, “admitted with- 
out payment of tariff, and for other 
purposes.” 


This Resolution is still pending in 
the House Ways and Means Committee 
and no action has been taken, however, 
a favorable report has been received by 
the House Committee from the U. S. 
Department of Commerce. The Com- 
mittee is expected to report the Reso- 
lution out by July 1. 


Application for ADVANCE REGISTRATION 


Commercial Museum & Convention Hall, Philadelphia, Pa., September 13, 14, 


PLEASE PRINT the information below and return this form to 
Dr. Axel H. Peterson, Mellon Institute, 4400 Fifth Ave., Pittsburgh 13, Pa. 


Name 
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Company Address —-____ 


Member of ISA?_____ 
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Signature 


NOTE: Registration free to graduate students and foreign visitors. 
Registration fee to all others is $1.00 per session aftended or $3.00 for the full program, payable at the 


Clinic Registration Booth. 
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Third Analytical 
Instrument Clinic 


The Clinic is a lecture and demo 
stration course on the latest and most 
advanced analytical instruments, The 
Clinic is planned for technicians, a. 
gineers, physicists, and chemists who 
are using, or contemplate using, these 
instruments. It will be especially yal. 
uable for graduate students in chem. 
istry and physics. 

The three hour session on each ip 
strument will be conducted by two o 
more experts and will cover the theory 
of the instrument, electronic, optical 
and mechanical design features as well 
as details of application. 

Advance registration will be tw 
quired. Please fill out and return th 
Advance Registration Form to Dr 
Axel H. Peterson, Mellon Institute 
4400 Fifth Avenue, Pittsburgh 1 
Pennsylvania. Any number of s& 
sions, up to five, may be attended. Th 
sessions on each instrument will & 
small and will be repeated up to@ 
maximum of five times. Registration 
is free to graduate students and foreign 
visitors. Registration fee to all othes 
is $1.00 per session attended or $3# 
for the full program, payable at the 
Clinic Registration Booth. Please é 
not send money now. 
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First International Instrument Congress & Exposition 


Commercial Museum and Convention Hall 


Philadelphia 





September 13-24, 195+ 


Instrument Society of America 
1319 Allegheny Avenue - Pittsburgh 33, Pa. 


Instrument Maintenance Clinic 


The ISA Maintenance and Operation 
Committee and the Maintenance Clinic 
subcommittee of the Philadelphia Host 
Committee have arranged the Fifth 
Preconference ISA Instrument Main- 
tenance Clinic which will offer to in- 
strument men and apprentices instruc- 
tion on maintenance of various basic 
types of instruments. 

The Clinic will begin on Friday, 
September 17th, at 1:00 P.M. There 
will be a total of nine two-hour ses- 
sions; three each on Friday, Saturday, 
and Sunday. 

The sessions will be held in the 
various classrooms set up in Dietrich 
Hall, University of Pennsylvania, 3620 
Locust Street, Philadelphia, Pa. 

This Clinic is open to members of 
the Instrument Society of America 
and members of Co-operating Socie- 
ties without charge. Non-members 
may attend to the extent of available 
space after registration of members. 
Non-members will be charged a $5.00 
registration fee which must accom- 
pany application. Prior registration is 
required by those desiring to attend 
this Clinic. All are urged to register 
now by sending the form provided to 
the National Office. 

Assignment of students to classes 
will take place on Friday morning, 
September 17th, at Dietrich Hall. 
Actual hours of the Clinic are: 1:00 to 
3:00 P.M. and 3:15 to 5:15 P.M.; 
Saturday, September 18th, 8:00 to 
10:00 A. M., 10:15 A. M. to 12:15 P. M. 
and 1:30 to 3:30 P. M.: Sunday, Sep- 
tember 19th, 8:00 to 10:00 A. M., 10:15 
to 12:15 P.M. and 1:30 to 3:30 


Enough instructors are being pro- 
Vided by instrument manufacturers to 
take care of about 400 students. Every 
effort is being made to keep classes as 
small a8 possible within the limit of 
available facilities. Students will be 
‘signed to a class group which will 
Progress from one classroom to an- 
other until the eight subjects of their 
ule have been covered. 
A ee will be given to stu- 
Who att ‘eg P ass 
iidons end all regular class 
When registering the student should 
Snate first and second choice. The 
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Maintenance Clinic Program 
The Clinic will run four simultaneous schedules designated as A, B, C, and D. 


Schedule A 
Graphic Panel Components 
Mechanical Type Liquid 
Level Instruments .......................- 


nw 


Mechanical Flow Meters.. 
Electronic Potentiometers 
Control Valves 
Electric Meters ........ 
pH Instruments 
Combustion Control Equipment 


Schedule B 
Graphic Panel Components...... 
Electric Flow Meters............ 


0 ID oT go 


go PO 


Control Valves 

Electronic Potentiometers ........ 

Thermocouples, Resistance 
Thermocouples and Leads............. 


oS 


...Beckman Instruments, Inc. 


..The Bristol Company 


.The Foxboro Company 


...Black, Sivals & Bryson, Inc., 


Climax Controls Division 


.The American Meter Company 


Leeds & Northrup Company 
Hammel Dahl Company 
General Electric Company 


Bailey Meter Company 


...Taylor Instrument Company 
Mie ..Republic Flow Meter Company 
Millivolt Type Pyrometers ......... cinicunehicl Barber-Colman Company, 


Wheelco Instruments Division 
Mason-Neilan Regulator Company 


..Thermo Electric Company, Inc. 
-Leeds & Northrup Company 
einen Mine Safety Appliances Company 


1. Graphic Panel Components.................... Minneapolis-Honeywell Regulator Co., 


7. pH and Conductivity Instruments..... 
8. Gas Analysis Equipment... 

Schedule C 
2. 
3. Electronic Potentiometers -.............. 
Oi CI IE oi eiactsrnttceniniemmenicbeel 
5. Pneumatic Transmission Systems 
5. Self-Operated Controllers 
7. Combustion Control Equipment 
8. Chemical Feeders ............ 


Schedule D 
Control Valves 
Electronic Potentiometers 
Mercuryless Flow Meters...................... 
Pneumatic Transmission Systems....... 
Mechanical Type Liquid 
Level Instruments .................... 
Area Flow Meters ....... 
Chlorinators Oa 
Positive Displacement Meters .... 


ot 99 Po 


& 


es 


Committee reserves the right to assign 
late registrants to another schedule 
if necessary to keep the program 
balanced. 

Hotel reservations should be made 
by the students direct with the hotel 
and as far in advance as possible. 

Registration for the Clinic can be 


Industrial Division 


pe yg, ee Fisher & Porter Company 
-Minneapolis-Honeywell Regulator Co., 


Industrial Division 
Conoflow Corporation 


-Moore Products Company 

-Leslie Company 
....Hagan Corporation 

..Milton Roy Company 


...Fisher Governor Company 
..The Foxboro Company 


Barton Instrument Company 


-Taylor Instrument Company 


Fisher Governor Company 


Schutte & Koerting Company 


..Wallace & Tiernan Company 
..Rockwell Manufacturing Company, 


Meter Division 


made by writing to P. V. Jones, Jr., 
Manager, Instrument Society of 
America, 1319 Allegheny Avenue, 
Pittsburgh 33, Pa. 

Please write plainly giving name, 
company, schedule preferences, and 
include $5.00 if not an ISA member. 








This fee may be applied to ISA mem- 
bership if the registrant decides to 
join as a full member of the Society 
either during or soon after the Con- 


gress. 
Third Annual Analytical Clinic 

The Analysis Instrumentation Com- 
mittee of ISA has planned the Third 
Annual Analytical Instrument Clinic 
to be held on September 13th, 14th 
and 15th, in Convention Hall. 

The Clinic is a lecture and demon- 
stration course on the latest and most 
advanced analytical instruments. The 
Clinic is planned for technicians, engi- 
neers, physicists, and chemists who 
are using or contemplate using these 
instruments. It will be especially 
valuable for graduate students in 
chemistry and physics. 

The participating companies and 
the instruments to be demonstrated 
are: 

X-Ray Quantometer — Applied Re- 
search Laboratories. 
Littrow-Echell Spectrograph—Bausch 

& Lomb Optical Company. 
Infrared Spectrometer—Beckman In- 

struments, Inc. 

Infrared Analyzer—Liston-Becker In- 
strument Company. 
Ion Resonance Spectrometer—General 

Electric Company. 

Process Monitor Mass Spectrometer— 

Consolidated Engineering Company. 
Nuclear Magnetic Resonance Spectro- 

meter—Varian Associates. 

The three-hour session on each in- 
strument will be conducted by two or 
more experts and will cover the theory 
of the instrument, electronic, optical 
and mechanical design features as 
well as details of applications. 

For registration forms and further 
information write to Dr. Alex H. 
Peterson, Mellon Institute, 4400 Fifth 
Avenue, Pittsburgh 13, Pa. 
Registration 

The Ninth Annual Meeting of the 
Instrument Society of America and 
the First International Congress and 
Exposition start officially at 8:30 A. M. 
Monday, September 13th, when regis- 
tration begins in the lobby of the 
Philadelphia Commercial Museum and 
Convention Hall. Registration will 
continue through Friday, September 
24th. ’ 

Admission to meetings and exhibits 
is by official badge, obtained on regis- 
tration. No registration fee is charged 
for the exhibits. 

Members of ISA, AIEE, ASME, 
AIP, AICHE, SESA, ASP, AMS, IRE, 
American Meteorlogical Society, 
Micro-chemical Symposium, Dechema, 
Exhibitors and Foreign Visitors can 
attend all technical sessions without 
payment of a fee. Members of the 
above Societies must present their 
official membership card to enjoy this 
privilege if they do not bring the So- 
ciety invitation card they received in 
the mail. For all others there is a 
registration fee of $5.00 to attend the 
technical sessions. 
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The Exhibit, which will occupy 
72,000 sq. ft. of the Philadelphia Com- 
mercial Museum and Convention Hall, 
opens at 2:00 P.M. Wednesday, Sep- 
tember 15th, and closes Tuesday, Sep- 
tember 2ist, at 6:00 P.M. Hours of 
the Exhibit are: September 15th and 
20th—2:00 P.M. to 10:00 P.M. Sep- 
tember 16th, 17th, 18th and 21st— 
10:00 A. M. to 6:00 P. M. Closed Sun- 
day, September 19th, 

Section Registration 

ISA members have expressed inter- 
est in a separate record of those at- 
tending by Sections. This registration 
will be set up at the Registration Desk 
in Convention Hall and members are 
requested to sign the Section Registers 
there. (The Section Registration has 
nothing to do with the official registra- 
tion.) 

Hotel Reservations 

If you plan to attend the First In- 
ternational Instrument Congress and 
Exposition in Philadelphia, Pa., Sep- 
tember 13-24, 1954, make your hotel 
reservations at the earliest possible 
date. 

The room situation will be critical 
in September, and an early reservation 
made now will save you considerable 
time and trouble later on. Those who 
failed to make early reservations for 
previous annual meetings are well 
aware of the annoyance of last minute 
accommodation making. Make your 
reservation now. 

A list of the hotels which have com- 
mitted rooms for the period of the 
“convention” is published at the end 
of this program section. The price 
range for the various types of accom- 
modations are given also. 

Please make your reservations di- 
rectly with the Reservations Manager 
of the hotel of your choice, advising 
the hotel that you intend to visit the 
Instrument Congress and Exposition 
and stating the date and approximate 
time of your arrival, the number of 
days you expect to remain, and the 
type of accommodations required. 


Meeting Times 

All meetings are scheduled on Day- 
light Saving Time. Be sure and check 
the Bulletin Boards for any last min- 
ute changes in time or place of Meet- 
ings. 

Ladies’ Program 

An interesting program has been 
arranged by the Ladies’ Welcoming 
Committee for the wives and daugh- 
ters of men attending the Interna- 
tional Instrument Congress and Ex- 
position. 

Ladies are urged to register as soon 
after arrival as possible in order that 
the Committee will have the local 
addresses of visiting ladies and be able 
to contact them during their. stay in 
Philadelphia. 

The Program will open with a 
Ladies’ Welcoming Tea to be held in 
the Benjamin Franklin Room of the 
Benjamin Franklin Hotel on Wednes- 
day, September 15th, from 2:00 to 
5:00 P.M. 
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In addition, informal sight-see} 
trips, luncheons, fashion show, bri 
games, etc., will be arranged for 
ladies who wish to participate, 
Breakfast for Speakers 
and Chairmen 


Breakfasts will be held each day at 
8:00 A.M. during the Internationa} 
Instrument Congress where all Speak. 
ers, Technical Session Chairmen and 
Recorders for that day will meet with 
Vice-President Delmas Little to dig- 
cuss the details of conducting the 
meetings. Representatives of the Press 
are invited to meet the speakers at 
these breakfasts, which will be held jn 
Convention Hall. 

Message Center 

The Instrument Society of Ameries 
will maintain a message center which 
will be located in the Registration 
Lobby. A lost and found service and 
general information service will also 
be handled there for the use of all. 

Emergency Bulletin Boards, which 
will be set up in the Registration 
Lobby and Exhibit Areas should be 
read for emergency messages which 
may be directed to you. 
Exhibitors’ Meeting 

A meeting of all the 1954 Exhibitors 
has been scheduled in the Convention 
Hall for Monday, September 20th, at 
10:00 A.M. At this meeting, the 
Chairman of the Committee will be 
elected for the 1955 Exhibit and he 
will appoint the Committee for 1955, 


Where to Join ISA 

Membership in the Society is open 
to all who are interested in Instm- 
mentation. Every guest is invited to 
visit the ISA Booth or the ISA Nea- 
tional Office, Room 103 in Convention 
Hall, where informational literature 
and membership application blanks 
may be obtained. 

Employment Service 

An Employment Register will bk 
maintained during the period of the 
Congress and Exposition. 

Employers seeking instrument men 
are invited to register their require 
ments and to consult the file of pr 
spective employees. 

ISA Members seeking a position are 
urged to complete an Application for 
Employment form which will be 
available to prospective employers. 
Members may also review the file 
open positions and make arrange 
ments for personal interviews. 
ISA Preprints 

Preprints of papers presented at the 
ISA Technical Sessions will be avair 
able. Preprints are priced at 25 cent 
each to ISA members and at 50 cenls 
each to non-members. There Will ® 
no free distribution of preprints. 
Free Bus Transportation 

Visitors will receive free bus tram 
portation from the Benjamin 
Hotel to the Convention Hall every @ 
minutes during the hours of the 
nical sessions and exhibits. Routing 
and schedules will be posted in al 
Philadelphia hotels. i 
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[SA Members Luncheon and 
Meeting 

The Annual ISA Luncheon for ISA 
‘embers, their wives, and guests will 
be held Thursday, September 16th, at 
12:00 Noon, in Convention Hall. This 
meeting will provide an opportunity 
for those present to meet the members 
of the Executive Board and the Na- 
tiona! Council. 

The Annual Business meeting of the 

ment Society is scheduled for 

1:30 P.M. at the same place. ISA 
members and guests are urged to stay 
for this important meeting at which 
time the Officers will report to the 
membership. 


ASME - AIEE - AIP Luncheon 


The Instruments and Regulators 
Division of the American Society of 
Mechanical Engineers, the Instru- 
ments and Measurements Committee 
of the American Institute of Electrical 
Engineers, and the American Institute 
of Physics will jointly sponsor a lunch- 
eon on Tuesday, September 14th. 

Dr. Gaylord P. Harnwell, President 
of the University of Pennsylvania, will 
be the guest speaker. 

All those who wish to attend this 





Technical Program 





Monday, September 13, 1954 
9:30 A. M. 


American Microscopical Society Ses- 
tion on General Miscroscopy. 

“Interference Microscopy,” by Harold 
Osterberg (American Optical Co., 
Southbridge, Mass.). 

‘The X-Ray Microscope Comes of 
Age,” by Sterling P. Newberry (Gen- 
eral Electric Co., Schenectady, N. Y.). 

“Comparison of Some Illuminators 
and Illuminations,” by Roger P. Love- 
land (Research Lab., Eastman Kodak 
(o., Rochester, N. Y.). 

“The Microscope as a Factor in the 
Development of Instrumentation in 
Biology and Medicine,” by Morris C. 
leiking (Medical Museum, Armed 
Forces Institute of Pathology, Wash- 
ington, D. C.). 


* * * 


ISA Analytical Clinic. 


lecture and demonstration course 
om the latest and most advanced analy- 
instruments. Instructors from: 
Research Laboratories; Bausch 
& Lomb Optical Company; Beckman 
uments, Inc.; Consolidated Engi- 
leering Corporation; General Electric 
pany; Liston-Becker Instrument 
pany; and Varian Associates. 


Monday, September 13, 1954 
__—-2:30 P.M. 


qantican Microscopical Society Ses- 
on Biological Microscopy. 
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luncheon are invited. Tickets will be 
on sale in the Registration Lobby. All 
reservations must be made by Monday 
evening, September 13th. 


Foreign Visitors’ Luncheon 

A foreign visitors’ luncheon has 
been tentatively -planned for Monday, 
September 20th. 


Private Exhibitors’ and Instrument 
Industry Luncheon 

A special luncheon has been ar- 
ranged to officially open the First 
International Exposition. Exhibitors 
will receive one complimentary invita- 
tion for each booth they have reserved. 

The Committee also extends an in- 
vitation to all instrument manufac- 
turers, who are in Philadelphia at that 
time. Tickets for non-exhibiting in- 
strument manufacturers and addi- 
tional tickets for exhibitors’ personnel 
must be ordered by mail. 

Attendance at this luncheon is 
limited to instrument manufacturers, 
their wives and representatives. 

ISA Social Function 

The social highlight of the Congress 
and Exposition will be a boat ride on 
the beautiful “Delaware Belle”. A 
cruise down the Delaware River is 





planned for Thursday, September 16th, 
The “Delaware Belle” will leave the 
Chestnut Street Wharf at 8:00 P. M. 
and return at midnight. An evening 
of gala activities is planned by the 
Philadelphia Entertainment Commit- 
tee. Tickets may be obtained at the 
Registration Desk or from members 
of the Committee. 


Industry Day and Plants Visit 

Al Adler, serving as Chairman of 
the combined Industry Day and Plants 
Visit Committees announces that Sat- 
urday, September 18th, has been desig- 
nated as Industries Day. Tickets will 
be printed to permit employees of 
manufacturers’ and users’ companies 
to attend the Show without registra- 
tion. These tickets will be sent to 
companies in the Delaware Valley 
area for distribution to interested em- 
ployees. The exhibit will be open from 
10:00 A. M. to 6:00 P. M. on this day. 


Committee Meetings 

Members of ISA National Commit- 
tees will be notified by their respective 
Committee Chairman as to the date, 
time, and place of Committee meetings 
to be held in Philadelphia during the 
weeks of September 12-19, 1954. 





“Preservation of Protoplasmic Con- 
stituents for Electron Microscopic 
Study,” by Thomas F. Anderson 
(Johnson Foundation for Med. Phys- 
ics, Philadelphia, Pa.). 

“Some Recent Advances in Fixation 
and Microtomy,” by Arthur W. Pol- 
lister (Dept. of Zoology, Columbia 
University, New York City, N. Y.). 

“Surface Specializations of Cells as 
Revealed by the Electron Microscope,” 
by Don. W. Fawcett (Harvard Medical 
School, Boston, Mass.). 

“Cytochemical Studies of Human 
Hair Follicles,” by William Montagna 
(Arnold Biological Lab., Brown Uni- 
versity, Providence, R. I.). 


* * * 


ISA Analytical Clinic. 

Lecture and demonstration course 
on the latest and most advanced analy- 
tical instruments. Instructors from: 
Applied Research Laboratories; Bausch 
& Lomb Optical Company; Beckman 
Instruments, Inc.; Consolidated Engi- 
neering Corporation; General Electric 
Company; Liston-Becker Instrument 
Company; and Varian Associates. 


Tuesday, September 14, 1954 
9:00 A. M. 


American Microscopical Society Ses- 
sion on Industrial Microscopy. 

“Industrial Microscopy Can be Crea- 
tive on a Budget,” by C. F. Tufts 
(Sylvania Electric Products, Inc., Bay- 
side, L. I., N. Y.). 








“Recent Advances in Electron Micro- 
scope Instrumentation,” by R. G. 
Picard (Radio Corp. of America, 
Camden, N. J.). 

“Textile Microscopy,” by Frederick 
F. Morehead (American Viscose Corp., 
Marcus Hook, Pa.). 

“Industrial Microscopy,” by T. G. 
Rochow (Stamford Research Labs., 
American Cyanamid Co., Stamford, 
Conn.). 


Tuesday, September 14, 1954 
9:30 A. M. 


ISA Session on Computer Data Han- 
dling Instrumentation. 


“Computing Machine Control of a 
Batch Chemical Process,” by Irving 
Lefkowitz (Case Institute of Tech- 
nology, Cleveland, Ohio.). Paper No. 
54-1-1, 

“Some Differences Between Robots 
and Human Beings in the Process of 
Decision Making,” by Dr. I. D. Trim- 
mer (University of Tennessee, Knox- 
ville, Tenn.). Paper No. 54-1-2. 

“Analog Study of Interacting and 
Non-interacting Multiple Loop Con- 
trol Systems for Turbojet Engines,” 
by W. E. Phillips, Jr. (Lewis Flight 
Propulsion Laboratories, Cleveland, 
Ohio). Paper No. 54-1-3. 

* * 


* 








ISA Session on Nuclear Radiation In- 
strumentation. 

“Medical Aspects of Radiological 
Defense,” by Edwin G. Williams, M. D. 


(Federal Civil Defense Administra- 
tion, Washington, D. C.). Paper No. 
54-2-1, 
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“Radiological Instrument Program 
of the Federal Civil Defense Adminis- 
tration,” by Jack C. Greene (Federal 
Civil Defense Administration, Wash- 
ington, D. C.). Paper No. 54-2-2. 

“The Use of a Pressurized Ion 
Chamber and Floating Grid Electro- 
meter in a Wide Range Instrument for 
Civil Defense,” by H. V. Neher (Jordon 
Electronic Mfg. Co., Inc., Pasadena, 
Calif.). Paper No. 54-2-3. 

“Radiological Instruments for Civil 
Defense, Canada and Great Britain.” 
Author to be announced. Paper No. 
54-2-4, 


* * * 


ISA Session on Analysis Instrumenta- 
tion. 

“Raman Spectrometer Assembled 
from Available Components,” by 
Henry Lawrence (American Cyanamid 
Co., Bound Brook, N. J.). Paper No. 
54-3-1. 

“A New Grating Infrared Spectro- 
meter,” by Archie Peabody (Mervyn 
Instruments, Working Surry, Eng- 
land). Paper No. 54-3-2. 

“Universal Spectrophotometer De- 
signed for Laboratories and Industrial 
Control Purposes Needing High Ac- 
curacy,” by Francois Desvignes (Lab- 
oratoires D’Electronique, Paris, 
France). Paper No. 54-3-3. 

To be announced. Paper No. 54-3-4. 


* * * 


ISA Analytical Clinic. 


Lecture and demonstration course 
on the latest and most advanced analy- 
tical instruments. Instructors from: 
Applied Research Laboratories; Bausch 
& Lomb Optical Company; Beckman 
Instruments, Inc.; Consolidated Engi- 
neering Corporation; General Electric 
Company; Liston-Becker Instrument 
Company; and Varian Associates. 





Tuesday, September 14, 1954 
2:00 P. M. 


American Microscopical Society Ses- 
sion on Industrial Microscopy. 


“The Microscopy of Toxic Dusts,” 
by Germain Crossmon (Bausch & 
Lomb Optical Co., Rochester, N. Y.). 

“The Application of Phase and Re- 
flecting Objectives to Optical Metal- 
lography,” by George L. Kehl (School 
of Mines, Columbia University, New 
York City, N. Y.). 

“Pleochoric Colors and the Polariz- 
ing Microscope,” by Mary L. Willard 
(Dept. of Chemistry, Pennsylvania 
State College, State College, Pa.). 

“Recent Developments in Micro- 
scopes for Specialized Uses,” by R. L. 
Seidenberg (Bausch & Lomb Optical 
Co., Rochester, N. Y.). 








Tuesday, September 14, 1954 
2:30 P. M. 


ISA Session on Nuclear Radiation In- 
strumentation. 

“The Measurement of Radioactivity 
in Food and Water During an Emer- 
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gency,” by Dr. O. G. Landsverk 
(Landsverk Electrometer Co., Glen- 
dale, Calif.). Paper No. 54-4-1, 

“The Self-Indicating Dosimeter in 
Civil Defense,” by Carl R. Siebentritt, 
Jr. (Bendix Aviation Corp., Cincinnati, 
Ohio). Paper No. 54-4-2. 

“Applicability of Chemical Dosi- 
meter in Civil Defense,” by George V. 
Taplin, M. D. (Atomic Energy Project, 
UCLA, Los Angeles, Calif.). Paper 
No. 54-4-3. 

“Radiophotoluminescent Glass Dosi- 
meter as a Civil Defense Instrument,” 
by Dr. James H. Schulman (Naval 
Research Lab., Washington, D. C.). 
Paper No. 54-4-4. 

“Evaluation Tests of Radiological 
Instruments,” by Dr. Scott W. Smith 
(National Bureau of Standards, Wash- 
ington, D. C.). Paper No. 54-4-5. 

“Requirements of Radiation Instru- 
ment Industry in National Emer- 
gency,” by L. Joe Deal (U. S. Atomic 
Energy Commission, Washington, D. 
C.). Paper No. 54-4-6, 

“Radiation Slide Rules in Civil De- 
fense,” by Kenneth Wade (Wade 
Products Co., New York City, N. Y.). 
Paper No. 54-4-7. 


* * * 


ISA Session on Medical Instrumenta- 
tion. (A Panel Discussion.) 

“Flame Photometry and Spectro 
Photometry,” by Robert Bowman 
(National Heart Institute, Bethesda, 
Md.); Raymond Jonnard (Paterson 
Genera! Laboratories, Paterson, N. J.); 
Charles L. Fox (New York University 
Medical College, New York, N. Y.); 
Dr. Morrison (University of Tennes- 
see Medical University, Memphis, 
Tenn.). Paper No. 54-5-1. 


* * x 


ISA Session on Computer Data Han- 
dling Instrumentation—Data Reduc- 
tion. 

“Automatic Data Reduction for Jet 
Engine Testing at the Arnold Engi- 
neering Development Center,” by A. 
H. Hodges (ARO, Inc., Tullahoma, 
Tenn.). Paper No. 54-6-1. 

“The Synchro Timer and Its Appli- 
cation to Material Handling and Sort- 
ing Operations,” by A. S. Burgoyne 
(Pratt & Whitney Div., Niles-Bement- 
Pond Co., W. Hartford, Conn.). Paper 
No. 54-6-2. 

“Production Measurement and Re- 
cording,” by L. W. Calkins (U. S. Steel 
Corp., Pittsburgh, Pa.). Paper No. 
54-6-3. 

“Survey of Analog-to-Digital Con- 
verters,” by George G. Bower (Nava! 
Ordnance Lab., Corona, Calif.). Paper 
No. 54-6-4. 

“ADRAD: An Automatic Digital 
Recorder for Analog Data,” by Wm. 


G. Deutsch (General Electric Co., 
Lynn, Mass.). Paper No. 54-6-5. 
+ * + 


ISA Analytical Clinic. 

Lecture and demonstration course 
on the latest and most advanced analy- 
tical instruments. Instructors from: 








Applied Research Laboratories; Ba: 
& Lomb Optical Company; Becket 
Instruments, Inc.; Consolidated Eye; 
neering Corporation; General Electric 
Company; Liston-Becker Instrument 
Company; and Varian Associates, 





Tuesday, September 14, 1954 
8:00 P. M. 


ISA Recommended Practices Subcom. 
mittee on Instrumentation for Hazard. 
ous Locations. 

A Panel Discussion—Members to be 
announced. Paper No. 54-7-1, 








Wednesday, September 15, 1954 
9:30 A. M. 


ASME Instruments and Regulators 
Division Session I — International 
Symposium on Terminology—Foreign 
Contributors. 

“Process Control Terminology,” by 
A. J. Young (Imperial Chemical Ip. 
dustries, Ltd., Millbank, London, Eng. 
land). 

“The Standardization of Automatic 
Control Terminology in Germany,” by 
Dr. Ing. Rudolph Oetker (Siemens & 
Halske, A. G., Karlsruheknielingen, 
Germany). 





* * x 


IRE Professional Group on Instr. 
mentation Session I. 

“A Decimal Registor Based on Fre 
quency Memory,” by W. A. Edson 
(Stanford University, Calif.). 

“An Instrument for the Rapid and 
Accurate Calibration of O-Meter,” by 
J. T. Koppenhaver (Radio Corp. of 
America, Camden, N. J.). 

“An Electro Mechanically Stabilized 
de Amplifier,’ by H. A. Riester 
(Fielden Instrument Division, Robert 
shaw Controls, Philadelphia, Pa.). 

“A Recording Amplitude-Distribe 
tion Analyzer,” by I. H. Gerks (Gh 
lins Radio Co.). 

“A Phase Meter for Ultra Low Fre 
quency Range,” by R. W. Houghton 
and R. E. Crosby, Jr. (Technology it 
strument Corp.). 

* * * 


ISA Analysis Instrumentation—Se 
sion on Mass Spectrometry. 

“Performance of a New Monitor 
Mass Spectrometer,” by H. F. Wileh 
Be ESS Paper No. 54-6b 

“Operation and Maintenance of the 
Ionresonance Mass Spectrometer,” ¥ 
W. A. Morgan, ........ Paper No. 5 

“An R. F, Linear Decelerator Mas 
Spectrometer,” by W. Donner ( 
man Instruments, Inc., S. Pa 
Calif.). Paper No. 54-8-3. 

* * x 
ISA Session on Instrumentation fff 
Production Processes—Petroleum 
committee. 

“Concept and Practice of Coordinated 
Control Systems,” by Stanley W. 
Wallis (Anglo-Iranian Oil Co, 4% 
London, England). Paper No. 

“Why Electronic Process Con rt 
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by David M. Boyd, Jr. (Unive : 
ISA Jom 








products Co., Des Plaines, Ill.). Paper 


9-2. 
ae Measurement of Flow with 


ity Compensation as Applied to 
er and Gases,” by Henry W. 
Stoll (Taylor Instrument Companies, 
Rochester, N. Y.). Paper No. 54-9-3. 


x + * 


Session on Education. 

“Vocational Training in Instrumen- 
tation Education in the United States,” 

R. I. McCausey (Detroit Edison 
Co., Detroit, Mich.). Paper No. 54- 
illegiate Training in Instrumen- 
tation in the United States,” by John 
(, Melcher (Leeds & Northrup Co., 
Philadelphia, Pa.). Paper No. 54-10-2. 
“Educational Aspects of Local Sec- 
tion Programming,” by W. N. Rich- 
ands (International Correspondence 
Schools, Scranton, Pa.). Paper No. 
§4-10-3. 


x * * 


ISA Session on Medical Instrumenta- 
tion. 

“Blectrogastrograph, Instrumenta- 
tin and Applications,” by John F. 
Davis and H. S. Morton (Royal Vic- 
toria Hospital, Montreal, Canada). 
Paper No. 54-11-1. 

“Automatic Electronic Recording of 
Refractive Dispersion by Interferom- 
ery,” by Raymond Jonnard (Paterson 
General Hospital, Paterson, N. J.). 
Paper No, 54-11-2. 

“General Adaptability of Industrial 
Type Instruments to Medical Re- 
search,” by R. K. Knoblauch (Minne- 
apolis-Honeywell Reg. Co., Philadel- 
phia, Pa.). Paper No. 54-11-3. 

“A Rapid Analytical Electrophore- 
sis Apparatus,” by Gerson Kegeles 
(ark University, Worchester, 
Mass.). Paper No. 54-11-4. 


* * * 


ISA Analytical Clinic 

ure and demonstration course 
on the latest and most advanced analy- 
tial instruments. Instructors from: 
Applied Research Laboratories; Bausch 
& Lomb Optical Company; Beckman 
instruments, Inc.; Consolidated Engi- 
neering Corporation; General Electric 
Company; Liston-Becker Instrument 


Company; and Varian Associates. 





Wednesday, September 15, 1954 
2:30 P. M. 





ASME Instruments and Regulators 
n Session II — International 
Posium on Terminology-Domestic 
butors. 

“Integration of Concepts in the 
ology of Measurement and 

ee by Dr. H. L. Mason (Office 
Basic Instrumentation, National 

De). of Standards, Washington, 


i cemminology Applied to Automat- 





(Col mbinations,” by Lowell 
gate-Palmolive Co., Jer- 
my City, N. J.). 
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IRE Professional Group on _ Instru- 
mentation Session II. 

“Microwave Calorimeters,” by I. K. 
Munson (Radio Corp. of America, 
Camden, N. J.). 

“Vectorimeter for Color Television 
Measurements,” by J. F. Fisher 
(Philco Corp.). 

“A Broad Range Instrument for the 
Measurement of Capacitor Tempera- 
ture Coefficient,” by J. H. Ollis (Radio 
Corp. of America, Camden, N. J.). 

“Accurate Diode Switch for Use in 
Analog Computation,” by T. 4H. 
Tuchepp (Columbia University, New 
York City, N. Y.). 


* * * 


ISA Analysis Instrumentation—Ses- 
sion on Mass Spectrometry. 

“An R. F. Accelerator for Leak De- 
tection,” by Donald G. Tipotsch (Beck- 
man Instruments, Inc., Pasadena, 
Calif.). Paper No. 54-12-1. 

“An R. F. Mass Spectrometer Utiliz- 
ing Linear Accelerator,” by M. K. 
Testermann (Beckman Instruments, 
Inc., Pasadena, Calif.). Paper No. 54- 
12-2. 

“A New Mass Spectrometer,” by I. 
H. McLaren and W. C. Wiley (Bendix 
Aviation Corp., Detroit, Mich.). Paper 
No. 54-12-3. 


* * * 


ISA Session on Medical Instrumenta- 
tion. 

“A Versatile Blood Pump Featuring 
Independent Mean Pressure, Pulse 
Pressure, Pulse Rate and Wave 
Form,” by J. Greenspan and Leroy F. 
Florant (Process and Instruments, 
Brooklyn, N. Y.). Paper No. 53-13-1. 

“A Beta Ray Microscope,” by Wil- 
liam Kerr (University of Michigan, 
Ann Arbor, Mich.). Paper No. 53-13-2. 

“The X-Ray Microscope as Applied 
to Medicine and Medical Research,” by 
Sterling P. Newberry (General Elec- 
tric Co., Schenectady, N. Y.). Paper 
No. 54-13-3. 

“Measurement of Foaminess of Bio- 
logical Liquids,” by J. J. Bickerman 


(Yardney Laboratories, New York, 
N. Y.). Paper No. 54-13-4, 

* * + 
ISA Education Session—Subcommit- 





tee on Research Symposia. 

Symposium on the Advanced Train- 
ing of the Engineer in Instrumenta- 
tion with Dr. G. M. Rassweiler (Gen- 
eral Motors, Detroit, Mich.); Isidore 
Warshawsky (NACA, Cleveland, 
Ohio); R. M. McFall, (General Elec- 
tric Education Center, Schenectady, 
N. Y.); P. A. Perrone (International 
Business Machines Corp., Endicott, 
N. Y.). Paper No. 54-14-1. 





Wednesday, September 15, 1954 
8:00 P. M. 


ASME Instruments and Regulators 
Division Session III—Panel Discussion 
on Terminology. 

Panel Members to be announced. 





ISA Medical Instrumentation — A 
Semi-Popular Evening Session. 

“Macro, Micro and Time Lapse 
Cinematography,” by Jay T. Fox 
(38391 Maple St., Seaford, L. I., N. Y.). 
Paper No. 54-15-1. 





Thursday, September 16, 1954 
9:30 A. M. 





ASME Instruments and Regulators 
Division Session IV — International 
Symposium on Education — Foreign 
Contributors. 

“The Education and Training of 
Professional Engineers in the United 
Kingdom,” by Dr. Willis Jackson 
(Metr-Vickers Electroc Co., Ltd., Traf- 
ford Park, Manchester, England). 

“Servo Teaching in France, with 
Special Reference to Aeronautical 
Engineers,” by Prof. J. Charles Gille 
(Ecole Superieure de 1’Aeronautique, 
Paris, France). 

* * * 


AIP Session I—Analytical Devices, 
Especially for Trace Measurements. 

“Infrared Spectroscopy,” by Van 
Zandt Williams (Perkin Elmer Corp., 
Norwalk, Conn.). 

“Microwave Spectroscopy,” by Wil- 
liam V. Smith (University of Dela- 
ware). 

“Mass Spectroscopy,” by John 
Hipple (National Bureau of Standards, 
Washington, D. C.). 

“Neutron Activation Analysis,” by 
Leonard Reiffel (Armour Research 
Foundation, Chicago, IIl.). 


* * * 


ATEE Instruments and Measurements 
Committee Session I. 

“Sheet and Plated-Metal Measure- 
ments with a Phase Angle-Type 
Probe,” by W. A. Yates and J. L. 
Queen. 

“The Quasi-Peak Voltmeter,” by C. 
W. Frick. 

“Thickness Gage for Dielectric Ma- 
terials,” by W. W. Woods. 

“A Survey of Non-Contacting Vibra- 
bration Pickups Using Electric 
Fields,” by H. F. Clarke. 


* ba * 


ISA Session on Instrumentation for 
Production Processes—Food Subcom- 
mittee. 

“New Food Processes Challenge In- 
strument Makers,” by Lloyd E. Slater 
(McGraw-Hill Publishing Co., Chicago, 
Ill.). Paper No. 54-16-1. 

“Continuous Measurement of Catsup 
Viscosity at the Cooking Kettle,” by 
L. M. Richardson (The Foxboro Co., 
Foxboro, Mass.). Paper No. 54-16-2. 

“Automatic Control of Batch and 
Continuous Sterilizers,” by John E. 
Barber (Taylor Instrument  Cos., 
Rochester, N. Y.). Paper No. 54-16-3. 





Thursday, September 16, 1954 





2:30 P. M. 
ASME Instruments and Regulators 
Division Session V — International 
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Symposium on Education—Domestic 
Contributors. 

“The Education of the Professional 
Engineer,” by Dean L. M. K. Boelter 
(University of California at Los An- 
geles, Los Angeles, Calif.). 

“The Role of Measurement and Con- 
trol in Engineering Education,” by 
Dr. J. A. Hrones (M. I. T., Cambridge, 
Mass.). 

“The Organization of Instrumenta- 
tion Programs Within Universities,” 
by Dr. R. J. Jeffries (Michigan State 
College, East Lansing, Mich.). 


* * * 


AIP Session II—New Frontiers. 

“Use of the Photomultiplier in 
Measuring Ultrashort Times and Ultra 
Small Light Intensities,” by George 
Morton (Radio Corp. of America, 
Camden, N. J.). 

“Recent Advances in the Measure- 
ment of Ultra Small Voltages,”........... 

“The Role of Statistics, Brownian 
Motion and Planck’s Constant in the 
Ultimate Sensitivity of Instruments,” 
by P. H. Miller, Jr. (University of 
Pennsylvania, Philadelphia, Pa.). 


* * * 


AIEE Instruments and Measurements 
Committee Session II. 

“A Tungsten Resistance Thermome- 
ter,” by F. R. Sias, J. R. MacIntyre, 
and A. Hansen. 

“A Simplified Standard Cell Com- 
parator,” by J. H. Miller. 

“A New 12-Element Automatic Oscil- 
lograph and Applications on the 
Bonneville Power Systems,” by C. M. 
Hathaway (Hathaway Instrument Co., 
Denver, Colo.), W. L. Davis, and J. R. 
Curtin. 

“An Airborne Temperature Indica- 
tor,” by W. R. Clark, W. G. Amey, and 
G. C. Mergner. 


* * * 


American Society for Photogrammetry 
Session I on Nontopographic Photo- 
grammetry. 

Papers to be announced. 

ISA Session on Instrument Operation 
and Maintenance. 

“The Design of Flower-Burst Safety 
Dises Under the Pressure Vessel 
Codes,” by Carl J. Holinger (Ameri- 
can Cyanamid Co., Bound Brook, N. 
J.). Paper No. 54-17-1. 

“Operation and Application of 
Pneumatic Null-Balance Transmitters 
and Controllers,” by Sherid Garrett 
(Moore Products Co., Philadelphia, 
Pa.). Paper No. 54-17-2. 

“Effect of Operational Factors on 
Control Valve Selection,” by James B. 
Madison (Conoflow Corp., Philadel- 
phia, Pa.). Paper No. 54-17-3. 





Friday, September 17, 1954 
9:30 A. M. 


ASME Instruments and Regulators 
Division Session VI—A Symposium on 
Ten Years of Progress in Instrumenta- 
tion. 
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Title to be announced, by Ralph D. 
Webb (Carbide and Carbon Chemicals 
Co., Charleston, W. Va.). 

Title to be announced, by H. C. 
Frost (Corn Products Refining Co., 


Chicago, IIl.). 
Title to be announced, by J. W. 
Percy (United States Steel Corp., 


Kearny, N. J.). 

“New Advances in Servo Type Sys- 
tems,” by Messrs. Kinard, MacIntoch, 
and Hanson (General Electric Co., 
West Lynn, Mass.). 


* * * 


American Society for Photogram- 
metry Session II on Photogrammetric 
Instruments. 

Papers to be announced. 


* * * 


American Chemical Society and Met- 
ropolitan Michrochemical Society of 
New York Session I. Symposium on 
Microchemistry and Microchemical In- 
strumentation, 

“Microchemical Techniques,” by Dr. 
A. A. Benedetti-Pichler (Queens Col- 
lege, Flushing, N. Y.). 

“Quantitative Organic Microanaly- 
sis,” by Dr. Al. Steyermark (Hoffman- 
LaRoche, Inc., Nutley, N. J.). 


* * * 


ISA Session on Testing Instrumenta- 
tiona—Noise Measurement. 

“Fundamental Properties of/and 
Methods for Rating Noise,” by Prof. 
L. L. Beranek (Bolt, Beranek & New- 
man, Cambridge, Mass.). Paper No. 
54-18-1, 

“Factory Measurement of Motor 
Noise,” by G. N. Sawyer (General 
Electric Co., Schenectady, N. Y.). 
Paper No. 54-18-2. 

“Special Problems in Noise Meas- 
urement,” by S. M. Potter and G. L. 
Bonvallet (Armour Research Founda- 
tion, Chicago, IIl.). Paper No. 54-18-3, 


* * * 


ISA Session on Analysis Instrumenta- 
tion—Nuclear Magnetic Resonance. 

“Measurement of Moisture by Nu- 
clear Magnetic Resonance Tech- 
niques,” by William Rolswitz and T. P. 
Omera. Paper No. 54-19-1. 

“Nuclear Magnetic Resonance,” by 
J. N. Schoolery. Paper No. 54-19-2. 

“Some Chemical Applications of 
Nuclear Magnetic Resonance,” by J. S. 
Waugh. Paper No. 54-19-3. 

“Determination of Molecular Struc- 
ture Flurorocarbons by Nuclear Mag- 
netic Resonance,” by D. G. Weiblen 
(Minnesota Mining and Manufactur- 
ing Co., St. Paul, Minn.). Paper No. 
54-19-4, 

+ + * 
ISA Session on Production Processes 
—Chemical Subcommittee. 

“Adequate Safety Interlock and 
Alarm System for Chemical Proc- 
esses,” by Fred L. Harbaugh (Flint, 
Mich.). Paper No. 54-20-1. 

“Application of Program Control 
Systems in the Textile Industry,” by 
Ralph Fishburn (Oreland, Pa.). Paper 
No. 54-20-2. 











“Cost vs. Performance in 
Control System,” by Page Bue 
(E. I, duPont de Nemours & Co Ine, 
Orange, Texas). Paper No. 54-20. 


* * x 


ISA Maintenance Clinic. 





Friday, September 17, 1954 
2:00 P. M. 


ts 
American Chemical Society and Metro. 
politan Microchemical Society of New 
York. New Session 1I—Symposium 
Microchemistry and Microchemical jp. 
strumentation. 

“Physico-chemical Methods in Mic 
roanalysis,” by Dr. John Mitchell, Jr 
(E. I. du Pont de Nemours & Co., Ine, 
Wilmington, Del.). 

“Microanalysis in the Petroleum Ip. 
dustry,” by Dr. Harry Levin (Texy 
Oil Co., Beacon, N. Y.). 

“Chemical Microscopy — Fusjo) 
Methods,” by Dr. Walter C. McCron 
(Armour Research Foundation, (hi- 
cago, IIl.). 








Friday, September 17, 1954 
2:30 P. M. 


ASME Instruments and Regulators 
Division Session VII—The Economics 
of Instrumentation. 

Panel Discussion. 

Panel Members—Harry F. Moor 
(Standard Oil Development Co., Lin- 
den, N. J.); H. C. Frost (Corn Proé 
ucts Refining Co., Chicago, IIL); F.P, 
Fairchild and V. S. Renton (Public 
Service Electric and Gas Co., Newark, 
N. J.); A. G. Woodside (General Ele- 
tric Co., Schenectady, N. Y.); BL 
Thomas (Carbide and Carbon Chem 
icals Co., South Charleston, W. Va); 
and Albert F. Sperry (Panellit, In, 
Chicago, IIl.). 





ISA Maintenance Clinic. 


Saturday, September 18, 1954 
9:30 A. M. 

ISA Maintenance Clinic. = 

Saturday, September 18, 1954 
2:30 P. M. 

ISA Maintenance Clinic. — 

Sunday, September 19, 1954 
9:30 A. M. 


ISA Maintenance Clinic. 


Sunday, September 19, 1954 

















2:30 P. M. 
ISA Maintenance Clinic. = 
Monday, September 20, 1954 
9:30 A. M. 


ISA Session on Instrument Operatiat 
and Maintenance. , 
“Maintenance of Industrial wf 
Equipment,” by E. S. Ida ( 
Instrument Co., Upper Darby, 
Paper No. 54-21-1. is 
“A Solution of the Problem rie 
trical Instrument Standardization™ 


















FES CPR ELZEE 


bo 


+ Fin. £ 


3 * by S. C. Richardson and F. 
4, Ludewig (General Electric Co., 


ghenectady, N. Y.). Paper No. 54- 


ical Considerations in the 
‘ations of Infrared Analyzers to 

+a} Process Streams,” by Dr. 

p F. Wall (Monsanto Chemical Co., 
Texas City, Texas). Paper No. 54-21-3. 
“(glibration and Maintenance cf 
flow Measuring Devices,” by M. J. 
and P. C. Connors (Minne- 
apolis-Honeywell Regulator Co., Phila- 


dephia, Pa.). Paper No. 54-21-4, 


ok * * 
ISA Session on Analysis Instrumenta- 


TVigglication of Radioactive Density 
ing to Process Measurement and 
Control,” by Philip E. Ohmart and 
HL, Cook (The Ohmart Corp., Cin- 
dnnati, Ohio). Paper No. 54-22-1, 

“Redox Potential for Industrial 
Control,” by David H. Fuller and Johr. 
§. Dobson (The Foxboro Co., Foxboro. 
Mass.). Paper No. 54-22-2. 

“4 Continuous Analyzer for Oxygen 
in Trace Quantities,” by Louis Thayer 
and Michael Czucha, Jr. (A. O. Beck- 
man, Inc., Pasadena, Calif.). Paper 
No, 54-22-3. 

“4n Instrument for Continuous 
Determination of Dissolved Oxygen 
Based on Paramagnetism,” by Alfred 
D. Robinson and Louis Thayer (A. O. 
Beckman, Inc., Pasadena, Calif). 
Paper No. 54-22-4. 

ISA Session on Testing Instrumenta- 
tin—Strain Measurement. 

"Practical Strain Gage Circuit As- 
sembly,” by Prof. H. C. Roberts and 
Prof. V. J. McDonald (University of 
Ilinois, Urbana, Ill.). Paper No. 54- 
23-1, 


“Some Observed Strain Phenomena 
of a Post-Tensioned Concrete Beam 
Resulting from Cycles of Pre-stress- 
ing,” by Benson L. Dutton (Tennessee 
A. & I. State University, Nashville, 
Tenn.). Paper No. 54-23-2. 

“A Diameter Gage for Natural 
Strain Measurements at Low Tem- 
peratures,” by R. L. Smith (Franklin 
Institute, Philadelphia, Pa.). Paper 
No. 54-23-3. 

“Multi-Point Strain Gage, Thermo- 
couple or v/v Graphic Plotter,” by R. 
J. Carleton, Jr. (Gilmore Industries, 
Cleveland, Ohio). Paper No. 54-23-4. 


* * * 


ISA Session on Production Processes 
Heating and Ventilating Subcom- 
mittee, 


“Problems of Measurement in an 
rial Heating Air Conditioning 
aad Refrigeration Laboratory,” by D. 
(Trane Co., LaCrosse, Wis.). 

sper No. 54-24-1, 
Air Velocity Control as Applied to 
ting, Ventilating, and Air Condi- 
Systems,” by J. H. Colby 





(Johnson Services Co., Boston, Mass.). 
Paper No, 54-24-9. 

Industrial Air Conditioning 
Warrant Instrumentation,” by Albert 


_Ialy 1954 


H. Koch (Minneapolis-Honeywell Keg- 
ulator Co., Philadelphia, Pa.). Paper 
No. 54-24-3, 





Monday, September 20, 1954 
2:30 P. M. 


ISA Session on Testing Instrumenta- 
tion—Physical Testing Machine In- 
strumentation. 

“Instrumentation for Vibration, Test- 
ing and Analysis,” by Dr. Arthur 
Crawford (International Research and 
Development, Inc.). Paper No. 54- 
25-1. 

“Apparatus for Conducting High 
Temperature Creep Studies Under 
Dynamic Load Conditions,” by L. A. 
Yerkovich (Cornell Aeronautical Lab- 
oratory, Inc., Buffalo, N. Y.). Paper 
No. 54-25-2. 

“Instrumentation and Techniques 
for Conducting Compression, Bearing, 
and Shear Creep Studies at Elevated 
Temperatures,” by Frank J. Vawter 
(Cornell Aeronautical Laboratory, 
Inc., Buffalo, N. Y.). Paper No. 54- 
25-3. 








* * * 


ISA Session on Analysis Instrumenta- 
tion. 

“Viscosity Control 
Ultra-viscoson,” by C. J. 
(Bendix Aviation Corp., 
Ohio). Paper No. 54-26-1. 

“An Industrial Rotational Visco- 
meter and its Use with Materials of 
Varying Density,” by R. A. Minard 
(Brookfield Engineering Laboratories, 
Inc., Stoughton, Mass.). Paper No. 
54-26-2. 

“New Types of Photoelectric Meas- 
uring Devices,” by Dr. Bruno Lange 
(Berlin-Zehlendorf, Berlin, Germany). 
Paper No. 54-26-3. 

“Applications of Flow Colorimeters 
and Turbidimeters in Process Indus- 
tries,” by Taylor Fletcher (Beckman 
Instruments Co., Fullerton, Calif.). 
Paper No. 54-26-4. 


* * * 


Bendix 
Rosenblit 
Cincinnati, 


with 


ISA Session on Instrumentation for 
Transportation. 

“Instrumentation for Automobile 
Crash-Injury Research,” by D. L. 
Gerlough (University of Califcrnia, 
Berkeley, Calif.). Paper No. 54-27-1. 

“Down Hole Instrumentation,” by 
Carl Canfield (Borg Warner, Bellwood, 
Ill.). Paper No. 54-27-2. 

“Use of High Speed Camera in 
Solving Some Dynamic Problems,” by 
Robert Antrim (Pullman Standard Car 
Mfg. Co., Hammond, Ind.). Paper No. 
54-27-38. 

“Miniturization of Transducer for 
Mobile Applications,” by O. W. Sailer 
(Consolidated Engineering Corp., 
Pasadena, Calif.). Paper No. 54-27-4. 


* * * 


ISA Session on Physical Properties 
Measurements, 

“The Use of X-Ray Diffraction in 
the Determination of the Physical 
Properties of Solids,” by Thomas L. 


Thourson (International Harvester 
Co., Chicago, Ill.). Paper No. 54-28-1. 
“A Review of Thermal Conductivity 
and Thermoelectricity in Solids,” by 
D. K. C. MacDonald and G. K. White 
(National Research Council, Ottawa, 
Canada). Paper No. 54-28-2. 

“A Recording Calorimeter for Auto- 
matic Measurement of Specific Heats,” 
by Theodor Gast (Tech. Hochschule 
Darmstadt, Darmstadt, Germany). 
Paper No. 54-28-3. 

“Review of Sonic Methods of Deter- 
mining Mechanical Properties of 
Solids,” by C. E. Kesler (University 
of Illinois, Urbana, Ill.). Paper No. 
54-28-4, 





Tuesday, September 21, 1954 
9:00 A. M. 





Society for Experimental Stress Analy- 
sis Session I—Technical Session. 

“Fillets without Stress Concentra- 
tion,” by Robert Lansard (Laborato- 
ries des Automobiles, Pengeot, Mont- 
bellard, Doubs, France). 

“Structural Design Problems in Gas 
Turbine Engines,” by P. N. Bright 
(General Motors Corp., Indianapolis, 
Ind.). 

“A Miniature Oscilloscope and Vi- 
bration Pick-up for Nodal Pattern 
Tracing,” by S. N. Shafer and R. 
Plunkett (General Electric Co., Sche- 
nectady, N. Y.). 

“Field Testing of Railroad Axles,” 
by R. A. Moreau and Ludwig Peterson 
(General Motors Corp., LaGrange, 
Ill.). 





Tuesday, September 21, 1954 
9:30 A. M. 





ISA Session on Testing Instrumenta- 
tion—Research and Development. 

“Thrust Measuring Systems for 
Rocket Motor and Jet Engine Test- 
ing,” by John D. Patrick, Jr. (White 
Sands Proving Grounds, Las Cruces, 
N. M.). Paper No. 54-29-1. 

“The Modern Stage of Non-destruc- 
tive Testing and Research Work by 
X-Rays,” by Dr. Richard Seifert 
(Richard Seifert & Co., Hamburg, Ger- 
many). Paper No. 54-29-2. 

“Instrumentation of a Supersonic 
Wind Tunnel,” by Frank B. Kroeger 
(Ohio State University Research 
Foundation, Columbus, Ohio). Paper 
No. 54 29-3. 

“A New Type of Insulation Meas- 
urement Instrument,” by Harry H. 
Schwartz (Eiectro Design Co., Mont- 
real, Canada). Paper No. 54-29-4. 


* * * 
ISA Session on Analysis Instrumenta- 


tion—Industrial pH Measurement and 
Control. 


Paper No. 54-30-1—to be announced. 
Paper No. 54-30-2—to be announced. 
Paper No. 54-30-3 
Paper No. 54-30-4 


to be announced. 


to be announced. 
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ISA Session on Production Processes 
—Power Subcommittee. 

“New Concept of Control for Steam 
Generating Plant,” by Robert S. King 
(Corn Products Refining Co., Chicago, 
I1.). Paper No, 54-31-1. 

“Flue Gas Sampling for Controlled 
Combustion,” by M. L. Umbenhauer 
(New York, N. Y.). Paper No. 54-31-2. 

“Instrumentation for the Control of 
Power Generating Nuclear Reactors,” 
by Clyde C. Scott (Minneapolis- 
Honeywell Regulator Co., Philadel- 
phia, Pa.). Paper No. 54-31-3. 


* * * 


ISA Session on Meterological Instru- 
mentation and American Meteorologi- 
cal Society. 

“The NRL Aerograph,” by R. E. 
Ruskin (Naval Research Laboratory, 
Anacostia, D. C.). Paper No. 54-32-1. 

“Aerobee Rocket Grenade Instru- 
mentation,” by Joseph R. Walsh 
(Evans Signal Corps Engineering 
Laboratories, Belmar, N. J.). Paper 
No. 54-32-2. 

“An Improved Rapid Sequence for 
Atmospheric Soundings to High Alti- 
tudes,” by Henry Demboski (Navy 
Dept. Bureau of Aero., Washington, 
D. C.). Paper No. 54-32-3. 

“A Fast Responding Electric Hygro- 
meter,” by Arnold Wexler (National 
Bureau of Standards, Washington, 
D. C.). Paper No. 54-32-4, 





Tuesday, September 21, 1954 
2:30 P. M. 


ISA Session on Testing Instrumenta- 
tion—Low Temperature Instrumenta- 
tion and Measurement Below 80° K. 

“Instrumentation for Making Physi- 
cal Measurements below 1° K,” by Dr. 
L. D. Roberts and Dr. J. W. T. Dabbs 
(Oak Ridge National Laboratory, Oak 
Ridge, Tenn.). Paper No. 54-33-1. 

“Methods of Spinning Rotors at 
High Speeds and Low Temperatures,” 
by Dr. J. W. Beams (University of 
Virginia, Charlottesville, Va.). Paper 
No. 54-33 2. 

“The Production of High Hydrostat- 
ic Pressures of Liquid Helium Tem- 
peratures,” by Dr. Clayton A. Swenson 
(Massachusetts Institute of Tech- 
nology, Cambridge, Mass.). Paper No. 
54-33-3. 

“A Frictionless Support Utilizing 
Electromagnetic Properties of Super- 
conductors,” by Dr. Ivan Simon 
(Arthur D. Little, Inc., Cambridge, 
Mass.). Paper No. 54-33-4. 


* * * 





ISA Session on Analysis Instrumenta- 
tion. 
Paper No. 54-34 1—to be announced. 
Paper No. 54-34-2—to be announced. 
Paper No. 54-34-3—to be announced. 
Paper No. 54-34-4—to be announced. 


* * a 
ISA Session on Instrumentation for 
Transportation. 


“Use of an Analog Computer in 
Solving Problems,” Jerry Rodel (Pull- 
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man Standard Car Mfg. Co., Ham- 
mond, Ind.). Paper No. 54-35-1. 
“Use of Mass Spectrometer in Ana- 
lyzing Exhaust Gases,” by H. Lands- 
berg (Consolidated Engineering Corp., 
Pasadena, Calif.). Paper No. 54-35-2. 
“A Magnetic Tape Recorder for 
Flight Recording Use,” by R. L. Sink 
(Consolidated Engineering Co., Pasa- 
dena, Calif.). Paper No. 54-35-3. 
Paper No. 54-35-4—to be announced. 


* * * 


ISA Session on Meteorological Instru- 
mentation and American Meteorologi- 
cal Society. 

“Infrared Absorption Hygrometer,” 
by Rex C. Wood (U. S. Weather Bu- 
reau, Washington, D. C.). Paper No. 
54-36-1. 

“Pressure Hygrometer,” by H. D. 
Brailsford (Milton Point, Rye, N. Y.). 
Paper No. 54-36-2. 

Paper No. 54-36-3—to be announced. 

Paper No. 54-36-4— to be announced. 


* * * 


Society for Experimental Stress Analy- 
sis Session II—Technical Session. 

“New Apparatus for Study of De- 
formation of Clamped Circular Plate 
Loaded with Lateral Pressure, by W. 
H. Hoppmann, II. (Johns Hopkins Uni- 
versity, Baltimore, Md.). 

“Pressure Tank and Instrumenta- 
tion Facilities to Study the Strength 
of Vessels Subjected to External 
Hydrostatic Loading,” by E. E. John- 
son and E. Wenk, Jr. (David Taylor 
Model Basin, Washington, D. C.). 

“Creep in Bonded Electric Strain 
Gages,” by Hudson Matlock (Uni- 
versity of Texas, Austin, Texas), and 
S. O. Thompson (Kansas and Texas 
Railroad, St. Louis, Mo.). 

“Metallic Foil Strain Gages,” by E. 
J. Mickervicz (Naval Ordnance Lab- 
oratory, Silver Spring, Md.). 





Tuesday, September 21, 1954 
7:00 P. M. 





Society for Experimental Stress Analy- 
sis. 
Educational Lectures. 





Wednesday, September 22, 1954 
9:30 A. M. 





ISA Session on Testing Instrumenta- 
tion—Dynamometry. 

“Eddy Current Induction Dynamo- 
meters,” by Thomas Skarakis (Eaton 
Mfg. Co., Kenosha, Wis.). Paper No. 
54-37-1. 

“Dynamometers and Their Control 
for Torque Measurement,” by Hal 
Gibson (General Electric Co., Schenec- 
tady, N. Y.). Paper No. 54-37-2. 

“Thrust Dynamometers,” by M. C. 
Tate (A. H. Emery Co., New Canaan, 
Conn.). Paper No. 54-37-3. 


* * * 


ISA Session on Production Processes 
—Metals Subcommittee. 


“The Practical Examination of 
Furnace Pressure Control for an 
Hearth Furnace,” by Isamy Oka and 
Atsuhiko Noda (Kobe Steel Wo 
Ltd., Kobe, Japan). Pa 
— ) Per No, §4 

“Automatic Sample Cleaning Sys. 
tem for Cement Kiln Continuous Gag 
Analyzers,” by Richard Post (Minne 
apolis-Honeywell Regulator Co., Phila. 
delphia, Pa.). Paper No, 54-38-92, 

“Computing Instrumentation fo 
Utilizing Surplus By-Product Fuel 
Gas on Steel Re-heating Furnaces,” by 
J. Fred Maienshein, Richard Post, and 
Joseph Hornor, 


* * * 


Society for Experimental Stress Analy. 
sis Session III—Panel Discussion o 
Methods of Attacking Research Prob. 
lems — Administration of Scientific 
Research Laboratories, 


“The Interference Screen Method 
for Isopachic Patterns (Moire Pr 
cedure),” by G. Mesmer (Washington 
University, St. Louis, Mo.). 


“Quantitative Three Dimensional 
Photoelasticity,” by M. M. Leven 
(Westinghouse Research Laboratories, 
East Pittsburgh, Pa.). 


“Solution of Torsional Problems 
with the Aid of the Conducting Sheet 
Analogy,” by N. E. Friedman, Y, 
Yamamoto, and D. Rosenthal (Uni- 
versity of California, Los Angeles, 
Calif.). 


“An Investigation of Discontinuity 
Stresses in Pressure Vessels by Means 
of Three-Dimensional Photoelastic- 
ity,” by L. W. Smith (Combustion 
Engineering, East Orange, N, J.), and 
G. K. Cooper (Purdue University, 
Lafayette, Ind.). 


* * * 


Society for Experimental Stress Analy- 
sis Session IV—Panel Discussion om 
Methods of Attacking Research Preb 
lems—Simulated Service Testing. 


“Rotating Beam Deflection Studies,” 
by J. B. Tiedman (University of 
Kansas), T. E. Pardue, and Irwin 
Vigness (Naval Research Laboratory, 
Washington, D. C.). 

“An Investigation of the Dynamic 
Properties of Plastics and Rubberlike 
Materials,” by R. A. Eubanks (Illinois 
Institute of Technology, Chicago, Ill), 
D. Muster (General Electric Co., Sche 
nectady, N. Y.), and E. G. Volterra 
(Rensselaer Polytechnic Institute, 
Troy, N. Y.). 

“Elimination of the Transient Strain 
Fluctuations Which Result from Lor 
gitudinal Impact of Bars,” by J. & 
Krafft (Naval Research Laboratom 
Washington, D. C.). 


* * * 


Society for Experimental Stress Analy- 
sis—Panel Discussion on Met 
Attacking Research Problems—M 
Testing. 
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Forum on Problems of Flight 

Test Instrumentation. 
Speakers to be announced. Session 


54-39. 











Division Session — 





ednesday, September 22, 1954 
. 2:30 P. M. 


Session on Testing Instrumenta- 
tion—Vibration Measurements Com- 





«mittee. 


“Determination of Sinusoidal Ac- 
celerations at Levels Near + lg. by 
Chatter Method,” by C. W. Kissinger 
(National Bureau of Standards, Wash- 
ington, D. C.). Paper No. 54-40-1, 

“High Calibrations by Impact 
Methods Using Ballistic Pendulum, 
Air Gun and Inclined Trough,” by T. 
A. Perls (National Bureau of Stand- 
ards, Washington, D. C.). Paper No. 


§4-40-2. 

“4 Basic Method of Determining 
Design Characteristics of Acclerome- 
ters by Rotation,” by W. A. Wildhack 
and R. O. Smith (National Bureau of 
Standards, Washington, D. C.). Paper 
No. 54-40-3. 

“Calibration of Accelerometers Un- 
der Steady State and Transient Con- 
ditions,” by James Turnbow (Univer- 
sity of Texas, Austin, Texas). Paper 
No, 54-40-4. 

* ne bo 
ISA Technical Division Session. 

“Apparatus for Determining the 
Settling Rates of Slurries,” by C. 
Vernon Weaver (Battelle Memorial In- 
stitute, Columbus, Ohio). Paper No. 
§4-41-1, 

“On the Rolling Friction,” by Taro 
Hisdado (Government Industrial Re- 
search Institute, Nagoya, Japan). Pa- 


per No. 54-41-2. 
x * * 
ISA Technical Division Session — 


Panel Discussion on Automation. 
Speakers to be announced. Session 





Wednesday, September 22, 1954 
7:00 P. M. 


Society for Experimental Stress Analy- 
sis, 
Educational Lectures. 








Thursday, September 23, 1954 
9:30 A. M. 


ISA Session on Testing Instrumenta- 
Flow Measurement Session. 
“Measurement of Viscous Fluids 
with Round Edged Orifices,” by H. V. 

(American Meter Co., Inc., Erie, 
Pa). Paper No. 54-43-1. 
Air Flow Measurements,” by W. 
M. Bunker (Hastings Instrument Co., 
“4 Hampton, Va.). Paper No. 54- 





ey Precision Flow Controller,” by 
- L. Streeter (Illinois Institute of 
rag Chicago, Ill.). Paper No. 


“Computation of Fluid Flow and 


July 1954 


Pressures in a Network,” by Jack 
Warga (Electro Data Corp., Pasadena, 
Calif.). Paper No, 54-43-4. 
Speakers to be announced, 
* a * 
Society for Experimental Stress Analy- 
sis Session VI—Technical Session. 
Speakers to be announced. 
* * * 


American Institute of Chemical Engi- 
neers Session I—Symposium on In- 
strumentation for Materials Handling. 

Speakers to be announced. 

ok a * 

ISA Session on Aeronautical Instru- 
mentation, 

Speakers to be announced. Session 
54-44, 





Thursday, September 23, 1954 
2 2:30 P. M. 


ISA Technical Division Session on 
Magnetic Flow Meters. 

“Industrial Application of Electro- 
megnetic Flow Meters,” by G. H. 
Giczewski (Bowser, Inc., Fort © «= 2¢. 
Ind.). Paper No. 54-45-1. 

“Industrial Application of Electro- 
magnetic Flow Meters,” by Jan Boeke 
(The Foxboro Co., Foxboro, Mass.). 
Paper No. 54-45-2. 


* * * 


ISA Session on Testing Instrumenta- 
tion—Oscillography. 

“Galvonometer Systems — Their 
Characteristics, Frequency Response 
and Sensitivity,” by C. A. Heiland 
(Heiland Research Co., Denver, Colo.). 
Paper No. 54-46-1. 

“Transducers: The Tools of Instru- 
mentation,” by Leon Seldin (Allen B. 
DuMont Laboratories, Inc., Clifton, 
N. J.). Paper No. 54-46-2. 

“Evaluation of Engineering Designs 
of Industrial Instruments,” by S. S. 
Sturgeon (The Foxboro Co., Foxboro, 
Mass.). Paper No. 54-46-3. 


* * * 


Society for Experimental Stress Analy- 
sis Session VII—Technical Session. 
Speakers to be announced. 
ok ES * 
American Institute of Chemical Engi- 
neers Session II—Symposium on In- 
strumentation for Materials Handling. 
Speakers to be announced. 
* * ok 
ISA Session on Aeronautical Instru- 
mentation, 
Speakers to be announced. Session 
54-47, 








NOTICE 
Preprint Orders 


All mail orders received at the 
National Office for copies of the 
Technical papers to be delivered at 
the First International Instrument 
Congress will be filled October 15, 
1954. No orders will be filled prior 
to the Congress. 











Friday, September 24, 1954 
9:30 A. M. 





ISA Session on Testing Instrumenta- 
tation—General. 

“An Instrument for the Measure- 
ment of Time of Fall of a Plummet in 
a Pressure Vessel,” by A. J. Rodgers, 
J. W. Heyd, W. L. Hood, and J. A. 
Williamson (Mound Laboratory, 
Miamisburg, Ohio). Paper No. 54- 
48-1, 

“A Remote Controlled Quartz Fiber 
Microbalance,” by R. G. Olt (Mound 
Laboratory, Miamisburg, Ohio). Paper 
No. 54-48-2. 

“A Method and Devices for Connect- 
ing to Revolving Thermocouples,” by 
Walter Robinson, Owen E. Buxton, Jr., 
and J. R. Barnum (Ohio State Uni- 
versity, Columbus, Ohio). Paper No. 
54-48-38. 

“A Magnetic Amplifier Type Tem- 
perature Control for Use in Creep and 
Stress-Rupture Testing,” by W. T. 
Hage (The Babcock & Wilcox Co., 
Alliance, Ohio). Paper No. 54-48-4. 


* * * 


ISA Technical Division Session. 

“Use of Meter Relays in Industrial 
Progress,” by Paul St. Amour (Assem- 
bly Products, Chagrin Falls, Ohio). 
Paper No. 54-49-1. 

“Compressor Blade Pressure Gage,” 
by R. C. Reid (General Electric Co., 
Evendale, Ohio). Paper No. 54-49-2. 

“Using Modern Potentiometer Re- 
corders in Research”—A Film by E. I. 
duPont De Nemours & Co., Inc., Wil- 
mington, Del.). 


* * *x 


ISA Technical Division Session. 

“Modern Instruments and Methods 
for Radioactivity Measurements and 
Tracer Research,” by Wolfgang 
Stremme (Frieseke & Hoepfner, 
Erlangen-Bruck, Germany). Paper No. 
54-50-1. 

“Pressure Transmitter for Liquid 
Metal Systems,” by Adolf J. Bialous 
(General Electric Co., Schenectady, 
N. Y.). Paper No. 54-50-2. 

“Fine Points for Pneumatic Con- 
trol,” by Vincent V. Tivy (The Fox- 
boro Co., Foxboro, Mass.). Paper No. 
54-50-3. 


* * * 


ISA Members Invitations 


Within a few days all ISA members 
will receive official invitations to the 
First International Instrument Con- 
gress and Exposition. 

To save time in registering at the 
“convention”, please fill in the Regis- 
tration Card and bring it to the Regis- 
tration Booth in the Convention Hall. 





COMPLETE PROGRAM DATA 
WILL BE PUBLISHED IN 
THE SEPTEMBER ISSUE OF 
ISA JOURNAL 
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Abrams Instrument Corporation 
The Acro Manufacturing Company 
Adams & Westlake Company 
A’G’A Division of Elastic Stop Nut 

Corporation of America 
Ahrendt Instrument Company 
Akashi Seisakusho, Ltd. 

Alina Corporation 

Allegany Instrument Company 
Allgemeine Elektricitaets-Gesellschaft 
Theo. Alteneder & Sons 

American Car and Foundry Company 
American Cystoscope Makers, Inc. 
American Institute of Physics 
American Instrument Company, Inc. 
American Laubscher Corporation 
American Machine and Metals, Inc. 

(U. S. Gauge Division) 

American Meter Company 

American Phenolic Corporation 

Ampex Electric Corporation 

Amsler-Buehler, Ltd. 

Analytical Measurements, Inc. 

Anders-Lykens Corporation 

Anderson & Sons, Inc. 

H. Reeve Angel & Company 

The Annin Company 

Applied Research Laboratories 

Aremac Associates 

Askania Regulator Company 

Assembly Products, Inc. 

Associated Research, Inc. 

Associated Valve and Engineering Co. 

Atkomatic Valve Company 

Automatic Electric Sales Corp. 

Automatic Switch Company 

Automatic Temperature Control Com- 
pany, Inc. 

Bacharach Industrial Instrument Co. 

Bailey Meter Company 

Baird Associates, Inc., 

Process Controls Division 
Baker Company 
Baldwin-Lima-Hamilton Corporation 
Barksdale Valves 
Barnes Development Company 
Barton Instrument Corporation 
Arnold O. Beckman, Inc. 

Beckman Instruments, Inc. 
Bendix Products Division, 

Bendix Aviation Corporation 
Benson Lehner Corporation 
Berkeley Scientific Division, 

Beckman Instruments, Inc. 
James G. Biddle Company and 

Evershed & Vignoles 
J. Bishop & Co., Platinum Works 
Black, Sivalls & Bryson, Inc. 
Bludworth Marine Division, 

National-Simplex-Bludworth 
Bodnar Industries, Inc. 

Boeing Airplane Company 
Bopp & Reuther G.m.b.H. 
Bourns Laboratories Instruments 

Sales Corporation 
Bowser, Incorporated 
Brailsford & Company 
C. A. Brinkmann & Company 
The Bristol Company 
Brookfield Engineering Labs., Inc, 
Brooks Rotameter Company 
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Brush Electronics Company 

Buffalo Meter Company 

Builders Providence, Inc. 

Burgess Battery Company 

Burling Instrument Company 

Electronic Instruments Division, 
Burroughs Corporation 

Cambridge Instrument Company 

Capehart-Farnsworth Company 

Cargo Packers, Incorporated 

Central Scientific Company 

Century Geophysical Corporation 

Chapman Laboratories 

John Chatillon & Sons 

Chemiquip Company 

C. P. Clare & Company 

Commercial Research Laboratories, 
Incorporated 

Commissariat a l’Energie Atomique 

Computer Company of America, Div. 
of Bruno-New York Industries Corp. 

Computer Engineering Associates 

Conax Corporation 

Conoflow Corporation 

Consolidated Engineering Corp. 

Consolidated Swedish Exhibit 

Continental Equipment Company 

Control Engineering Corporation 

Control Products, Inc. 

Cosa Company 

R. W. Cramer Company 

Crawford Fitting Company 


Crescent Insulated Wire and Cable Co. 


Crosby Steam Gage and Valve Co. 

Cybertronic Corporation of America 

George W. Dahl Company 

Daniel Orifice Fitting Company 

The Daven Company 

Davies Laboratories, Inc. 

Davis Instruments (Division, Davis 
Emergency Equipment Co., Inc.) 

Daystrom Instrument Division 

Dechema (Deutsche Gesellschaft fuer 
Chemisches apparatewesen) 

Deltavis Company, S. A. 

Device Engineering Company 

DeZurik Shower Company 

Diamond Power Specialty Corporation 

DoAll Company 

Driver-Harris Company 

Durant Manufacturing Company 

F. W. Dwyer Mfg. Company 

Eagle Signal Company 

Eastman Kodak Company, Industrial 
Photographic Sales 

Thomas A. Edison, Inc., Instrument 
Division 

Edmund Scientific Corporation 

Electric Regulator Corporation 

Electro-Mec Laboratory, Inc. 

Electronic Associates, Inc. 

Electronic Tube Company 

Electro-Snap Switch Mfg. Company 

Elgin Metalformers Corporation 

Ellison Draft Gauge Company 

The A. H. Emery Company 

Encyclopaedia Britannica, Inc. 

Energy Control Corporation 

Chas. Engelhard, Inc, 

Ess Instrument Company 

Esterline-Angus Company 


Evershed & Vignoles 

Falstrom Company 

Farris Engineering Corporation 

Fenwal, Inc. 

Robertshaw-Fulton Controls Com 
(Fielden Instrument Division) 

T. R. Finn & Company, Ine. 

Firma Metrawait Aktiengesellschaft, 
Nurnberg, Germany 

Fischer & Porter Company 

Fisher Governor Company 

Flexonics Corporation 

Foster Engineering Company 

The Foxboro Company 

The Franklin Institute of the State of 
Pennsylvania 

George E. Fredericks Company 

French Exposition in the U., §, 

Frieseke & Hoepfner G.m.b.H. 

Robertshaw-Fulton Controls Company 
(Fulton Sylphon Division) 

Gaertner Scientific Corporation 

R. P. Gallien & Son 

General Electric Company 

General Mills, Inc. 

General Precision Equipment Corp, 

General Precision Laboratory, Ine, 

G. M. Giannini & Company, Ine. 

Goodyear Aircraft Corporation 

Gow-Mac Instrument Company 

Grayhill 

Gray Instrument Company 

Green Instrument Company, Ine. 

W. & L. E. Gurley Company 

William J. Hacker & Company 

Hammel-Dahl Company 

Hankison Corporation 

Hastings Instrument Company 

Hathaway Instrument Company 

The A. W. Haydon Company 

The Hays Corporation 

H-B Instrument Company 

Heiland Research Corporation 

Heise Bourdon Tube Company 

Karl Heitz, Inc. 

Helicoid Gage Division, American 
Chain and Cable Company, Ine. 

Herbach & Rademan, Inc. 

Hertner Electric Company 

Hetherington & Berner, Inc. 

John Hewson Company 

Hills McCanna Company 

Hoke, Incorporated 

Holger Andreasen, Inc. 

Hughes Aircraft Company 

Hygrotester, Inc. 

Illinois Testing Labs., Ine. 

The Imperial Brass Mfg. Company 

Industrial Engineering Corporation 

Industrial Instrument Corporation 

Industrial Laboratories Publishing ©. 

Industrial Pyrometer and Supply Co. 

Industrial Timer Corporation 

Industrol Corporation 

Instrof, Inc. : 

Instron Engineering Corporation 

Instruments, Inc. ; 

Instrument Laboratory Service 

Instruments Publishing Company 

International Equipment Company 
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tional Testing Service, Division 
of Jackson & Church Company 
j.B-T Instruments, Inc. 
Jarrell-Ash Company 
n Gage and Valve Company 
Jordon Regulator Corporation 
Karn Chemical Equipment Company 
w. A. Kates Company 
Kaye Development Company 
Kearfott Company, Inc. 
Kellogg Switchboard and Supply Co. 
The C. M. Kemp Mfg. Company 
Kepco Laboratories 
Kieley & Mueller, Inc. 
Andrew King 
Kybernetes Corporation, Division of 
Self Winding Clock Company, Inc. 
Lambda Electronics Corporation 
landis & Gyr, Inc. 
Dr. B. Lange, Berlin, Zehlendorf 
Lapp Insulator Company, Inc. 
Leeds & Northrup Company 
Lehigh Chemical Products Company 
Lenox Instrument Company 
Leslie Company 
Librascope, Inc. 
Linde Air Products Company, Division 
of Union Carbide and Carbon Corp. 
link Aviation Devices, Inc. 
Liquidiometer Corporation 
Liston-Becker Instrument Company 
Arthur D. Little, Inc. 
J. E. Lonergan Company 
lord Manufacturing Company 
Magnaflux Corporation 
Magnetics, Inc. 
Magnetrol, Incorporated 
Manning, Maxwell & Moore, Inc. 
Marine and Industrial Products Co. 
Mason-Neilan Regulator Company 
The Matisa Equipment Corporation 
The M. B. Manufacturing Co., Inc. 
Measurements Corporation 
Mercoid Corporation 
The Meriam Instrument Company 
Merkelbach Products, New York 
Mesure & Controle 
Metrotype Corporation 
Microswitch Division 
Microtime Laboratories 
Midwestern Geophysical Laboratory 
William Miller Instruments, Inc. 
Milton Roy Company 
Mine Safety Appliances Company 
Minneapolis-Honeywell Regulator Co. 
John R, Monsell 
Samuel Moore & Company 
Moore Products Company 
FL, Moseley Company 
Murphy & Miller, Inc. 
The Nash Engineering Company 
National Bureau of Standards 
National Electric Instrument Co. 


ional Instrument Laboratories, Inc. 


Hampshire Ball Bearings, Inc. 


Hermes Engraving Machine Corp. 


Noreross Corporation 

North American Aviation, Inc. 
American Philips Company 

Nuclear Development Associates, Inc. 
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Nuclear Instrument and Chemical 
Corporation 

Nuclear Research Corporation 

Offner Electronics, Incorporated 

Ohmart Corporation 

Optical Film Engineering 

Palmer Thermometer, Inc. 

Panellit, Inc. 

The Parker Appliance Company 

Passaic Analytical Laboratories, Inc. 

Paul Valve Corporation 

Penberthy Injector Company 

Penn Industrial Instrument Corp. 

The Perkin-Elmer Corporation 

The Permutit Company 

Phillips Control Corporation 

Photo Chemical Products, Inc. 

Polymer Corporation of Pennsylvania 

Potter Aeronautical Company 

Potter Instrument Company 

Precision Thermometer and 
Instrument Company 

Professional Instrument Corporation 

Proportioneers, Inc. 

Publishers Authorized Binding Service 

Radio Corporation of America, 
Engineering Products Division 

Rapid Electric Company 

Raytheon Mfg. Co., Research Division 

J. B. Rea Company, Inc. 

Reinhold Publishing Company 

Reliance Electric and Engineering Co. 

Republic Flow Meters Company 

Republic Manufacturing Company 

Research Controls 

Revere Corporation of America 

Richard Seifert, Rentgenwerk 

Roanwell Corporation 

Robinson Aviation, Inc. 

The I. E. Robinson Company 

Rochester Mfg. Company 

W. S. Rockwell Company 

Rodon, Ine. 

R-S Products Corporation 

Rubicon Company 

Rutherford Electronics Company 

Sanborn Company 

Schaevitz Engineering 

Schutte & Koerting Company 

Scientific Instrument Manufacturers’ 
Association of Great Britain, Ltd. 

Servo Corporation of America 

Servo-Tek Products Company 

Shallcross Mfg. Company 

Sheffler Gross Company 

Sherman Electric Company, Inc. 

Sigma Instruments, Inc. 

Skinner Chuck Company 

Specialized Instrument Corporation 

The Special Screw Products Company 

Sphinx-American Company 

The Standard Electric Time Company 

Herman H. Sticht Company 

Streeter-Amet Company 

The Superior Electric Company 

Surprenant Mfg. Company 

The Swartwout Company 

Swiss Jewel Company and 
The Deltavis Company 

Taller & Cooper, Inc. 

Taylor Dynamometer and Machine Co. 


Taylor Instrument Companies 

Technical Charts, Incorporated 

Techniflex, Inc. 

Tektronix, Inc. 

Telechron Department, General 
Electric Company 

Telecomputing Corporation 

Tenney Engineering, Inc. 

Tesa S. A. 

Thermco Laboratories 

Thermo Electric Company 

Arthur H. Thomas Company 

Thwing-Albert Instrument Company 

T. 0. B.I. (Technisch Ontwikkelings 
Bureau voor Instrumentatie N. V.) 

Tracerlab, Inc. 

Trimount Instrument Company 

Trinity Equipment Corporation 

Uehling Instrument Company 

Unicam Instruments, Ltd. 

Unistrut Products Company 

U. S. Electrical Motors, Inc. 

Vacuum Electronic Company 

Vapor Recovery Systems Company 

Varian Associates 

Veeder-Root, Inc. 

Viking Instruments, Inc. 

Wallace & Tiernan Products, Inc. 

Ward Leonard Electric Company 

Waterman Products Company, Inc. 

Waxon-Carboff, Inc. 

The Weatherhead Company 

Webber Manufacturing Co., Inc. 

W. M. Welch Mfg. Company 

West Instrument Corporation 

Weston Electrical Instrument Corp. 

Wheelco Instrument Division 

John C. Whiddett Co. 

S. S. White Dental Mfg. Company 
(Industrial Division) 

Wiancko Engineering Company 

X-Ray Department, General Electric 
Company 

Yarnall-Waring Company 

N. Zivy & Company, S. A. 








FLOOR PLAN OF 
EXPOSITION 
WITH BOOTH 

NUMBERS WILL 
BE PUBLISHED 
IN SEPTEMBER 
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THIRD ANALYTICAL INSTRUMENT CLINIC” 


The Third Analytical Instrument 
Clinic is being held in connection with 
the First International Instrument 
Congress and Exposition. The Clinic 
will be held in Philadelphia, Pennsyl- 
vania, on September 13th, 14th, and 
15th, starting at 9:30 in the morning 
and 2:30 in the afternoon. The Clinic 
will be located in the Commercial 
Museum and Convention Hall. 

The Clinic is a lecture and demon- 





gineers, physicists, and chemists who 
are using, or contemplate using, these 
instruments. It will be especially 
valuable for graduate students in 
chemistry and physics. 


The three hour session on each in- 
strument will be conducted by two or 
more experts and will cover the theory 
of the instrument, electronic, optical 
and mechanical design features as 
well as details of application. 


available on request to Dr. Axel 


Peterson, Mellon Institute, 4409 
Avenue, Pittsburgh 18, Pennsy} 


Any number of the sessions, up to 


may be attended. The Sessions gy 
each instrument will be small and will 
be repeated up to a maximum of five 
times. Registration is free to graduaty 
students and foreign visitors, 
tration fee to all others is $1.00 per 
session attended or $3.00 for the ful] 























stration course of the latest and most program, payable at the Clinic Regis. Eas 
advanced analytical instruments. The Advance registration will be re- tration Booth. Please do not sen repre 
Clinic is planned for technicians, en- quired. Advance Registration Form is money now, = 
en ae Sass Sies ANE EE, eae : A iat cer the li 
, : ‘ : th 
Make your hotel reservations early. Hotels cooperating with the Instrument Society of America’s Congress and ler 
Exposition are listed below: for tl 
Hotel Location Single Double Twin Bedded Suites Un! 
Adelphia 13th & Chestnut St. $6.00-$6.50 $ 9.00-$10.50 $ 9.50-$12.50 $25.00 resen 
Barclay 18th & Rittenhouse Sq. $10.00-$15.00 $20.00-$30.00 = 
: ve, 
$20.00-$24.00* 
John Bartram Broad & Locust Sts. $6.00 $10.00 $12.00 soaae " nt 
Bellevue-Stratford Broad & Walnut Sts. $4.50** he 
$7.00-$8.00 $10.00-$11.50 $11.00-$15.00 $20.00-$30.00 Neve 
(55 combinations—twin bedroom with connecting double bedroom and bath—$15.50 for 3; $17 for 4.) the c 
Benjamin Franklin Chestnut at 9th St. $6.50-$8.00 $ 9.50-$12.00 $13.00-$15.00 $20.00 Get 
$20.00* for-th 
Drake 1512 Spruce St. $ 8.00 $10.00 $16.00 perfo: 
Essex 13th & Filbert Sts. $5.00-$6.00 $10.00 $10.50-$12.00 $30.00 mitte 
Hamilton Court 36th & Chestnut Sts. $7.50 $ 7.50 $12.00 the 
Normandie 36th & Chestnut Sts. $4.00** $ 5.50** $ 8.00 $10.50-$12.00 Wi 
$ 7.00 bers | 
Penn-Sherwood 3900 Chestnut St. $5.50-$6.00 $ 9.00-$10.00 $10.00-$12.00 $15.00-$26.50 not 0 
Robert Morris 17th & Arch Sts. $5.00 $ 7.50-$ 8.00 $ 8.00 alter! 
St. James 13th & Walnut Sts. $ 7.00-$ 9.00 $ 7.00-$10.00 $12.00-$15.00 the p 
Sylvania Locust off Broad St. $7.00-$7.50 $15.00*** $10.00-$12.00 $20.00 howe 
Walnut Park Plaza 63rd & Walnut Sts. $ 9.00 $10.00 $14.00 at th 
Walt Whitman Camden, N. J. $5.50 $ 8.50 $11.00-$13.00 $17.50 agree 
Warwick Locust at 17th St. $11.00-$15.00 $22.00-$30.00 ag 
rules 
* Combination—2 rooms, 1 bath connecting. 2 to 4 persons. ** Running water. *** 3 individual beds with bath, ae 
i ————— ee ee ae er oor re ere ee ee 7 Th 
FILL IN REGISTRATION FORM FOR INSTRUMENT MAINTENANCE CLINIC AND MAIL TO NATIONAL OFFICE oo 
To f 
INSTRUMENT SOCIETY OF AMERICA Dont fate’ 
a . . a bers ¢ 
1954 Pre-Conference Instrument Maintenance Clinic te C 
. . Sc . 
Application for ADVANCE REGISTRATION a 
University of Pennsylvania, 3620 Locust Street, Philadelphia, Pa., é = 
September 17, 18, 19, 1954 ps “t 
PLEASE PRINT the information below and return this form to chart 
P. V. Jones, Manager ISA, 1319 Allegheny Ave., Pittsburgh 33, Pa. tion s 
Title or 
EE ce : ’ SEE A Ca eR ech NE Ie LP ERR SOR. het oe a, Ra 
ADDRESS: .............. aaa : Ss eat Se a -aceneveounsiaa 
COMPANY .. Products .. <n eonenaee 
ae, SARE RN aM ep a Ae ee Sn — 
Member of ISA? Member of Cooperating Societies? a ‘ 
State Which 
1 am willing to act as group leader in taking attendance, making announcements, etc., for a group of 20 men... 
Signature......... PE: ee ad * Dates..cs ---esssngnie 
NOTE: Registration FREE to members of ISA and Cooperating Societies; Registration Fee to all others is $5.00, which must 
accompany application. 
Clinic Program Schedule First Choice Second Choice 
46 ISA Journ 
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ISA Nominating Committee Chairman Reports; 
Warren H. Brand Nominated for President 


Bast, West, North and South were 
represented in Chicago on June 5, when 
the national Nominating Committee of 
the Instrument Society of America met 
in the Morrison Hotel to make its final 
selection of a slate of national officers 
for the coming year. 

Unfortunately, our Eastern-most rep- 
resentative, our Western-most represen- 
tative, our Northern-most representa- 
tive, and our Southern-most representa- 
tive could not be with us due to pneu- 
monia, new babies, great distances, and 
the usual justifications for absence. 
Nevertheless, nine members met with 
the chairman on schedule. 

George F. Gardner was “secretary- 
for-the-day,” because of his high grade 
performance of last year. The Com- 
mittee profited by a speedy printing of 
the minutes by the Secretary. 

With regard to seating of two mem- 
bers attending the meeting who were 
not original appointees as members or 
alternates, a discussion was held for 
the purpose of record. These men had, 
however, been members of the Council 
at the time of selection and it was 
agreed that they came fully within the 
intent and purpose of the Society’s 
rules and regulations. As a conse- 
quence, they were accredited and 
seated. 

The methods of voting were dis- 
cussed and procedure used the previous 
year was adopted by a unanimous vote. 
To prevent possible embarrassment 
balloting was secret as every candi- 
date is well known by Committee mem- 
bers and often a good friend of each of 
the Committee. 

The procedure of the Nominating 
Committee during the year was re- 
Viewed. This resulted in constructive 
comments which have been referred to 





For Vice President: 

A. A. (“Andy”) Anderson has been a 
charter member of the Los Angeles Sec- 
tion since 1945, and has served that Sec- 
tion as chair- 
man of the vari- 
ous committees. 


He was nomi- 
nated for Vice 
President 


In 1953-54 he 
served on the 
ISA Nominating 
Committee. 
Through his 
participation as 
a member of the 
ISA Section and 
Member - 
ship Committee, 
ble he was responsi- 

for the organization of several 
Western Sections. 

Mr. Anderson has an interesting and 
varied career as an engineer, financier, 

Mg authority official, and as a 
(Continued to Page 48) 
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G. F. Akins, Chairman, Society Struc- 
ture and Planning Subcommittee on 
Nominating Procedure. 

Naming the slate of officers for 1955 
was both difficult and easy difficult 
in the sense that every person consid- 
ered was highly qualified to hold office, 
and so was hard to turn down. This 
very fitness of each person made it 
easy, with the thought that no real 
mistake would be made. Numerous 
ballots were made, and in the end, the 
Committee presented the following 
names for presentation to the Annual 
Meeting of the Council in September. 

The nominations: 

For President: Warren H. Brand, 
now serving as First Vice-President. 

For Vice-Presidents: The Committee 
reached into the far West and selected 
A. A. Anderson, and from the far 
South named W. H. Fortney. 

For Treasurer: J. T. Vollbrecht, was 
nominated for a second term to suc- 
ceed himself. 

For each of the candidates a very 
serious discussion of their qualifica- 
tions was held. The Committee re- 
viewed the abilities of the men to do 
the work for which they volunteered 
and were selected. Their capacities to 
travel and give the time required were 
given special consideration. Their in- 
terest in the welfare of ISA, and their 
willingness to work for the Society’s 
betterment were not involved, since 
every man under consideration was 
known to be “tops” in these respects. 

Members of the Instrument Society 
of America may well be proud of these 
individuals who offer to make sacri- 
fices of heavy portions of their time to 
do one or two years work for ISA.— 
R. D. Webb, Chairman, Nominating 
Committee. 





For Vice President: 

William Hugh (‘“Mac’’) Fortney, one 
of ISA’s pioneer “work horses” has 
been in instrument work since 1923 
when he started 
with the Texas 
Company. In 
1927 he went to 
Humble Oil and 
Refining Com- 
pany and has 
been directly 
concerned with 
instrument work 
since that time. 
He has been 
General Fore- 
man of the 
Humble Instru- 
ment Depart- 
ment since 1937. 

Mr. Fortney is a member of the 
Houston Section having served that 
Section as its first president and in 
other official capacities. He has been 


(Continued to Page 48) 








For President: 

Warren H. Brand, well known in the 
fields of instrumentation and automatic 
control began his first association with 
the Instrument 
Society of Amer- 
ica by attending 
meetings of the 
New Jersey Sec- 
tion in 1945. 

In 1947 he 
joined Carbide 
& Carbon Chemi- 
cals Company as 
Supervising En- 
gineer in the In- 
strument De- 
partment at Oak 
Ridge National 
Laboratory. He 
became active in 
the Oak Ridge Section and served as 
national delegate, president and execu- 
tive councilor. 

Elected to a two-year term of office 
as National Vice President in 1952, he 
has served consecutively as Technicai 
Vice President and First Vice Presi- 
dent. 

He was recently appointed Director 
of Engineering and Research for Cono- 
flow Corporation, Philadelphia, where 
he supervises the administrative func- 
tions of the Engineering Department 
and the integration and expansion of 
research and development programs. 

Mr. Brand received his M.E. degree 
from Cooper Union College of Engi- 
neering and is a registered professional 
engineer in the states of Tennessee and 
New York. 





For Treasurer: 


For outstanding performance as 
Treasurer of the Society for the past 
two years, Justus T. (“Judd”) Voll- 
brecht has been 
nominated again 
for the office. 

As ISA Treas- 
urer, Mr. Voll- 
brecht is an ex- 
officio member of 
the Finance 
Committee 
which he served 
as Committee 
Chairman for 
two years. He 
is a member of 
the New York 
Section. 

He is a grad- 
uate of the University of Cincinnati 
where he received his M.E. and E.E. 
degrees. He did post graduate work in 
Business Administration at Northwest- 
ern University. 

He began his business career as an 
engineer in the Distribution Depart- 
ment of Union Gas & Electric Company, 
Cincinnati. In 1925 he organized the 
Economy Equipment Company of St. 
Louis, Mo., representing a group of 
instrument and control manufacturers. 
In 1938 he founded the Energy Control 
Corporation of New York. 











at] Wheelco Controllers 








Model 297 


Pacemaker instrument for 
trouble-free, low-cost control of 
all temperatures up to 3000° F. 
Available for ‘‘on-off’’ or 
Capaciline control. 








New Model 400 


Streamlined and compact, 
with five forms of control and 
many advance-design features. 

Available this summer. 


=) 





... today’s finest instruments, 


for low-cost temperature control! 


Choose Capacitrols for the right control system on your furnaces, 
ovens, and kilns. These fine instruments give you important 
extra values — more flexible control ... easier servicing ... and 
lower maintenance costs — along with “top” accuracy. You get 
dependable, uniform heating because Wheelco’s “no contact” prin- 
ciple speeds control action. Simplified unit construction eliminates 
maintenance, and keeps your equipment operating longer. And 
you can select the right control system — two-position, time- 
proportioning, multi-position, portional positioning or output- 
proportioning control — for best over-all results. Write for 


Bulletins F-5358-1 and F-6314. 


WHEELCO INSTRUMENTS DIVISION 
BARBER-COLMAN COMPANY, DEPT. G, 1542 ROCK ST., ROCKFORD, ILLINOIS | 


Industrial Instruments e« Automatic Controls e Air Distribution Products e Aircraft Controls 


Small Motors « Overdoors and Operators « Molded Products « Metal Cutting Tools e« Machine 
Tools ¢ Textile Machinery 
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A. A. (Andy) Anderson 


manufacturer of instrument 
is the owner of Anderson paris. ws 
Inc., and president and general Mana. 
er of Instrument Parts, Inec., § 
matic Products, and the Rockledge 
poration, all manufacturers of instry. 
ment parts. 

Besides being active in ISA “ 
is a member of Beta Theta Phi A} 
Cornell Alumni, Los Angeles Cinema 
Club, Los Angeles Breakfast Club, 
Utah Alumni Association, and United 
Horological Association. He seryeg gp 
the Advisory Committee, Santa Moni. 
ca Technical School. “Andy” ig algo 
a registered professional engineer in 
the State of California. 


oe 


ISA - 


William Hugh (Mac) Fortney 


active in ISA as Chairman of the 
Recommended Practices Committee in 
1948 and a member of the Nominating 
Committee for the same year. He hag 
presented several papers before ISA 
and is the author of various articles 
on instrumentation. 

Interested in instrumentation ep 
eation, Mr. Fortney served as a mem 
ber of the Steering Committee whi 
organized the Texas A & M Symposium 
on Instrumentation for the Process iy 
dustries and served on this Committes 
from 1946 through 1950. At present 
he is an instructor in various course 
in Industrial Instrumentation at How 
ton’s Junior College. 


— ISA— 


Telemetering Proceedings 
For 1953 Now Available 


A limited number of copies of the 
1953 Telemetering Conference Pre 
ceedings are now available and may 
be ordered from the ISA National Office 
at a cost of $2 each. Orders and re 
mittance should be sent to Instrument 
Society of America, 1319 Allegheny 
Ave., Pittsburgh 33, Pa. 
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Membership Chairmen Please Note; 


A unique approach has been found 
recently for stimulating ISA member 
ship. If a person is requested over ie 
years to join the Society, and o 
do so, then give him a membership; 
the holding of a membership 5a 
course, the finest of continuing . 
methods. In the last few meé 
twelve close friends of the Directora) 
Research of one of the well-knowm 
strument manufacturing compat 
each donated a dollar to buy thea 
dividual a membership. The GRR 
are convinced that in future years =e 
will continue his own membership. | 













Editor’s Note: We didn’t feel that we 
allow such outstanding devotion to the 
to go unnoticed. 


~|ISA— 

Solomon saw the need for precisioa 

instruments. Remember Proverbs 

10—“Divers weights, and divers mea 

ures, both of them are alike abomilt 
tion to the Lord.” 
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Washington Section Sponsors Research Equipment Exhibit 
And Symposium at National Institutes of Health 


A combined Research Equipment Ex- 
hibit and Symposium on “Recent De- 
yelopments in Instrument Techniques 
and Applications” was held at the Na- 
tional Institutes of Health on May 24 


through 27. 


This Exhibit and Symposium were 
sponsored by the Washington Section, 
ISA, in cooperation with the local sec- 
tions of the American Chemical Society 
and the American Association of Clin- 
ical Chemists. 





The National Institutes of Health are 
located in Bethesda, Md., one of the 
most scenic suburbs of the Nation’s 
Capital. In the several Institutes 
which collectively comprise this Pub- 
lic Health Service activity, more than 
2000 scientific workers are engaged in 
pioneer medical research. The excel- 
lent facilities provided by the National 
Institutes of Health, the careful work 
of the planning committees, the coop- 
eration of Instrument manufacturers, 
and the response among local scien- 








NIH MEDICAL research specialist (above) inspects special dissecting microscope. 
ementary school teacher (below) showing laboratory apparatus to interested future 
Slentists at the Research Equipment Exhibit, National Institutes of Health, Bethesda. 


July 1954 


SECTION CORRESPONDENTS 
are invited to submit Section 
News directly to the Managing 
Editor, National Office. 


DEADLINE is 15th of month 
preceding month of proposed 
publication. Clear glossy photos 


of “action” news are desired. 


tists combined to make this one of the 
largest and most successful Instru- 
ment Shows ever held in the Greater 
Washington area. 

Research equipment was exhibited 
by 91 manufacturers who demonstrated 
more than 650 different types of scien- 
tific instruments. The exhibits in- 
cluded the latest aids to research in 
the fields of chemistry, biology, optics, 
medicine and electronics. 

Altogether, more than 3800 visitors 
thronged the display booths. This is 
the fourth year a similar exhibit has 
been held at NIH. The attendance was 
larger and enthusiasm was greater 
than in any previous year. 

For the first time, the annual Instru- 
ment Exhibit was combined with a 
Technical Symposium. The Symposium 
was dedicated to “Recent Developments 
in Instrument Techniques and Applica- 
tions.” Twelve outstanding papers 
were delivered at four sessions. 

Dr. W. H. Sebrell, Jr., Director of 
the National Institutes of Health, de- 
livered a welcoming address. 

The four technical sessions were de- 
voted to Electroanalytical Techniques, 
Spectroscopy and Molecular Structure, 
Electrophoresis and Chromatography, 
and Methodology and Instrumentation 
in Microanalysis. 

More than 900 enthusiastic listeners, 
many from a distance, attended the 
sessions. Attendance at the simul- 
taneously held Research Equipment 
Exhibit was undoubtedly augmented by 
the many scientists and research work- 
ers attracted by the Symposium.—R. J. 
Wylde. 

— ISA — 


Practical Applications of 
Frequency Response Methods 
Houston Section Subject 


Ben D. Stanton of the Shell Oil Com- 
pany, Deer Park, Texas, addressed the 
May 3ist meeting of the Houston Sec- 
tion on the subject of “Practical Ap- 
plications of Frequency Response 
Methods.” 

Mr. Stanton is the author of papers 
on frequency response, delivered be- 
fore the Southern California Meter 
Men's Association and Texas A & M 
College. This paper was developed 
jointly with Andy Bremer of the Shell 
Development Company. 

“Frequency Response,” although be- 
coming a widely discussed and used 
technique, nevertheless still carries a 
“long hair” implication to most instru- 
ment men. Actually the fundamentals 
are quite simple. 

A part of Mr. Stanton’s talk de- 
scribed how an on-the-spot frequency 
response study was used as a tool to 
clean up a particularly difficult cen- 
trifugal compressor speed control prob- 
lem. 

The Houston Section’s Spring Din- 
ner dance was held June 25.—J. R. 
Martin. 











Carolina-Piedmont ISA-North Carolina State College 
Symposium at Raleigh Is Scheduled for October 25-26 


The Carolina-Piedmont Section of 
ISA will sponsor a two-day Symposium 
at Raleigh, N. C., October 25-26, in co- 
operation with the Department of 
Chemical Engineering of North Caro- 
lina State College. 

The theme of the conference, Pro- 
cess Control Improves Plant Efficiency, 
is designed to acquaint industry of the 
Carolinas with the benefits of Instru- 
mentation, while the Symposium will 
provide a common meeting ground for 
representatives of Industry, the Col- 
lege, and the field of Instrumentation. 

Technical papers, exhibits, and panel 
discussions will outline the advantages 





of Instrumentation, while the College 
affords such interesting items as its 
elaborate engineering facilities, and 
the world’s first College-owned nuclear 
reactor. 


ISA members will have a chance to 
present papers which demonstrate 
proven cases of savings achieved by 
Instrumentation. Instrument manu- 
facturers will have a limited oppor- 
tunity to display their products. 


For further information, write to 
E. B. Finch, Department of Chemical 
Engineering, North Carolina State Col- 
lege, Raleigh, N. C.—Lawrence Schafer. 





Diamond Pins Presented to Six Central Illinois Past Presidents 


May 5th was President’s Night at the 
Central Illinois Section dinner meet- 
ing. Edward Smith, outgoing Presi- 
dent, presided as Technical Chairman. 
For the benefit of new members, Mr. 
Smith gave a resume of the forma- 
tion and growth of the Central Illi- 
nois Section. 

James B. McMahon, former National 
President, highlighted the evening with 
a stimulating address, describing in de- 
tail the formation and growth as well 
as future plans of the National Society. 


Climax of the program was the pre- 
sentation of a diamond pin to each of 
the past presidents of the Central 
Illinois Section. The past presidents 
are: John Shaffer, Corn Products Co.; 
Don Schulthes, Hiram Walker; Robert 
Isenburg, Commercial Solvents; Glen 
Sharp, Keystone Steel & Wire Co., and 
Edward Smith, Hiram Walker. A pin 
was sent to Edward Fiedler, Minne- 
apolis-Honeywell, Indianapolis, who 
was unable to be present 

The Past President’s diamond pin is 
unique, in that so far as is known, the 
Central Illinois Section is the first 
Section to adopt such a badge of rec- 
ognition. 

Announcement was made of the new 
officers for the 1954-55 season. T. A. 
Carroll, President; Eric Bensing, Vice 
President; Henry Goetz, Treasurer, 


and Gerald Hornbacker, Secretary. 
The Executive Board consists of J. W. 
Mahannah, W. T. Reid, Donald Bonk, 
R. W. Gaumer, R. L. Isenburg, and 
E. G. Smith. The following men were 
elected to the Nominating Committee, 
E. G. Smith, John Shaffer, and R. L. 
Isenburg. 

Through the courtesy of Minneapolis- 
Honeywell, everyone enjoyed the show- 
ing of “Highlights in Basketball” 
featuring the Minneapolis Lakers.— 
Gerald B. Hornbacker. 

Fred Trapnell, Chairman of the 
Chemical Subcommittee of the Commit- 
tee on Instrumentation for the Produc- 
tion Processes, was transferred last 
November from the E. I. du Pont de 
Nemours & Co., Inc., Wilmington, Del- 
aware, Engineering Department to the 
Kinston Plant, at Kinston, N. C., as 
Assistant Works Engineer. His new 
address is 510 East 10th Street, Green- 
ville, N. C. 


Albuquerque Section Elects 


A. R. Charlton former Secretary of 
the Albuquerque Section was elected 
President for the coming year. 

Elected to the other offices were: 
Vice President, J. M. Lohse; Treasurer, 
E. P. Brooks; Secretary, F. N. Reeder; 
and National Delegate, E. L. Deeter.— 
W. A. Gustafson. 





PAST PRESIDENTS of Central Illinois Section receive diamond-inlaid ISA lapel pins. 
Pictured here are five of the six Past Presidents; John R. Shaffer, Corn Products Refining 


Co., receiving his gift from National Past President James B. McMahon. 
Isenburg, Commercial Solvents; Donald A. 


received pins are (L to R) Robert L. 


Others who 


Schulthes, Hiram Walker & Sons, Inc.; Mr. Shaffer; Glendon C. Sharp, Keystone Steel 
& Wire Co.; Mr. McMahon; Edward G. Smith, Hiram Walker & Sons, Inc.; Edward H. 
Fiedler, Minneapolis-Honeywell Regulator Co., Indianapolis, a Past President, was unable 


to attend.— By Gerald B. Hornbacker. 
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PRESENTATION of money for purchase 
of a baby incubator, was made by mem. 
bers of the Savannah River Section to the 
Aiken County Hospital, Aiken, S.C. Pic. 
tured here are P. Van Horn, Jr., Incubator 
Committee Chairman, and T. K. Conlon 
presenting the check to Mrs. Eula Lamar 
Hospital Supervisor. 


Baby Incubator Presented to 
Hospital By Savannah River 
Section as Goodwill Project 


Members of the Savannah Rive 
Section have a yearly “goodwill 
project. The good deed for 1954 is the 
gift of a baby incubator to the Aika 
County Hospital, Aiken, S. C. Mm 
Eula Lamar, Hospital Supervisor, tr 
ceived the gift from T. K. Conlon ani 
P. Van Horn, Jr., on June 5. 

The following newly elected officers 
have been installed by the Savannah 
River Section: President, W. M. Eaton; 
Vice-President, R. L. Lewis; Core 
sponding Secretary, C. A. Whitmore; 
Treasurer, G. M. Higgins; Recording 
Secretary, G. Jeffrey, and Nationa 
Delegate, T. K. Conlon.—P. Van Hom, 
Jr. 





—ISA— 


Niagara Frontier Installs New 


Officers at Annual Picnic 


The final meeting of the Niagam 
Frontier Section was held on June® 
as a Family Picnic at Mesmer’s SUP 
per Club on Grand Island. The officers 
elected at the April meeting were form 
ally installed. 

Taking office for the new terms ae 
President, Larkin A. Spence, 

Air Products Co.; First Vice-Presidelt 
George J. Meyer, Trott Vocat 
High School: Second Vice-Presidéit 
Albert H. Gibney, E. I. du Pont@ 
Nemours & Co., Inc.; Secretary, © 
Don Vetter, North American 
amid Ltd.: Treasurer, Clifford C. B& 
ber, Bell Aircraft Corp., and 

Jack C. Hausrath, Semet Solvay. 

National Delegate and Alternate, 
Committee Chairmen will be @ 
nounced when appointments are 

As part of the Section’s mem 
campaign, Niagara Frontier members 
will be awarded an ISA lapel = 
when two new members are Sp0 
during the year.—W. D. Vetter. 
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i 4 A. Kohr Elected President 
; of Central Keystone Section 


“1 @ A. Kohr, Radio Corporation of 
3 . was unanimously elected 

t of the Central Keystone Sec- 
for the coming year. Serving with 


* Kohr are: Vice President, R. W. 
; Bat Bethlehem Steel Company; 





| io , F. C. Belsak, Energy Con- 
ration; Treasurer, J. H. 
Raver III, Bethlehem Steel Company, 
and Council Delegate, R. D. Turking- 
ton, Armstrong Cork Company. Dale 
- Burkholder, Hershey Chocolate Com- 
pany, Was appointed Membership Rep- 
resentative for a two year term.— 
William E. Hockersmith. 





—ISA— 


Presque Isle Hears FBI Agent 
And Installs Officers 1954-55 


The final meeting of the Presque 
Isle Section for the summer was held 
at Howard Johnson’s’ Restaurant. 
Members and their ladies enjoyed a 
talk by Special Agent, James V. Kin- 
nane on “The Work of the Federal 
Bureau of Investigation.” 

Officers for the 1954-55 season were 
installed: Chairman, A. R. Davidson; 
Vice Chairman, C. P. Lyons; Secretary, 
A.J. Johnson; Treasurer, R. R. Doug- 
las; National Delegate, H. F. Rondeau, 
and Alternate Delegate, R. W. Rey- 
nolds—W. A. Spangenberg. 


Bserz3% 
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D. M. Boyd Discusses Graphic 
Panel Installation 


David M. Boyd, Jr., Universal Oil 
Products, discussed Graphic Panel In- 
stallation at the June meeting of the 
| Central Indiana Section. A tour of the 
Rock Island Refining Corporation fol- 
lowed Mr. Boyd’s talk. 

The following committeemen were 
appointed by the Central Indiana 
Board of Directors to serve for one 
year; Membership Committee: George 
Bockstahler, George Rossiter, Robert 
Wilke and J. E. Latz; Program Com- 
mittee: Sam Rudder, Tom Bruce, Ike 
Watson and Paul Henke; Employment 
W Committee: Donald Case and Hubert 
Hoover—Leon (. Stewart. 
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Wichita Section Elects New 
Officers; Change Meeting Date 


| B.J. Alberts of Sullivan Mears Com- 
pany has been elected President of the 
Wichita Section. The following were 
to serve with him: Vice-Presi- 
G. E. Petty, Koch Engineering 
Co, Ine.; Secretary, D. G. Hugley, The 
> Company, and Treasurer, G. 
Byer, Boeing Airplane Company. 
a Section has changed its meeting 
from third Thursdays to Second 
ys ofeach month. Meetings are 
at the University of Wichita 
ce Building, third floor, at 8 P.M. 
. Rieg. 
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aottion gets results. Be an ACTIVE 
ber of your ISA Section. 


wit | Ily 1954 


ae , , = ’ : 
‘TOP 


PATENTED 


gaores-ssea 











Positive Protection Against Fluid Blow-out... 


| MERIAM Float Check Valves 
| 


Meriam Float Check Valves offer complete assurance that 
indicating fluid is safely contained in liquid column gauges 
even though subjected to surges or momentary over-pressur- 
ing. These stainless steel units positively prevent fluid blow-out. 


fluids, Meriam Float Check Valves close instantaneously 
when fluid reaches them. They stay closed until the condition 
is corrected. All the indicating fluid returns to the manometer 
after pressure is reduced. 


Ask your Meriam Instrument Technical Man about Meriam 
Accessories or write us. 


| 
| Performing equally well with mercury or light indicating 


THE MERIAM INSTRUMENT CO. 


10992 Madison Avenue . Cleveland 2, Ohio 
WESTERN DIVISION: 
4760 E. OLYMPIC BLVD., LOS ANGELES 22. CALIF. 
IN CANADA: 
PEACOCK BROS., LTD., MONTREAL 















* ESTABLISHED 1911 é ei os 
___ MANOMETERS, METERS AND GAUGES FOR THE ACCURATE MEASUREMENT — None t 
' 5S . OF PRESSURES, VACUUMS AND FLOWS OF LIQUIDS AND GASES 











Dr. Harnwell To Speak at Joint Luncheon; 


Physics, The Mother Of Instrumentation 


The American Society of Mechanical 
Engineers, through its Instruments 
and Regulators Division, has arranged 
the details for a luncheon to be held 
jointly with the American Institute of 
Electrical Engineers and the American 
Institute of Physics at Convention 
Hall, Thursday, September 16. This 
luncheon will be a high point in the 
first week’s proceedings of the First 
International Instrument Congress and 
Exposition. 

Dr. Gaylord P. Harnwell, President 
of the University of Pennsylvania, a 
nationally known atomic physicist, 
author, and for many years editor of 
the Review of Scientific Instruments 
will be the luncheon speaker. 

According to the plans announced by 
the chairman of the Instruments and 
Regulators Division, W. E. Belcher, Jr., 
of the Brown Instruments Division — 
Minneapolis-Honeywell Regulator Com- 
pany, the ASME will also present 
seven technical sessions. These ses- 
sions will emphasize the international 
nature of the meeting and will cover 
significant progress in the field in in- 
strumentation and control during the 
past ten years. 

International flavor will be given 
the sessions through the inclusion of 
several foreign authors on terminology 
and education. From England Mr. 
A. J. Young, head of the Central In- 
strument Section of Imperial Chemical 
Industries, Ltd., will discuss his 
country’s process control terminology. 

Dr.-Ing. Rudolf Oetker of Siemens 
and Halske will discuss the standardi- 
zation of automatic control terms in 
Germany. The terminology sessions 
will conclude with a panel discussion 
headed by Mr. M. A. Princi of the Gen- 
eral Electric Company, chairman of 
the new ASA project C-85 on process 
control terms. 

Education in Instrumentation will 
be the subject of a second series of 
sessions. Dr. Willis Jackson, Director 
of Research and Education of the 
Metropolitan-Vickers Electric Com- 


pany, Ltd., Manchester, England, will 
discuss the education and training of 
professional engineers in the United 
Kingdom, and Professor J. C. Gille of 
Paris will discuss servo teaching in 
France. 

Following the first education session, 
Dr. Harnwell’s luncheon talk will be 
devoted to “Physics, the Mother of In- 
strumentation.” 

In addition, there will also be a ses- 
sion on the economics of instrumenta- 
tion, considered from the standpoint of 
several major industrial groups includ- 
ing petroleum, power, aviation, chemi- 
cal, and manufacturing industries. 

A session on “Ten Years of Progress 
in Instrumentation,” will also be held 
Friday, September 13 at 9:30 A.M. 
This subject will be approached from 
three divergent points of view, analyti- 
cal devices, industrial instruments and 
controls, and the metals industries. 

An advanced registration form for 
the luncheon is presented below for 
your convenience. Please send it in 
now with your remittance in order to 
hold a place for yourself at the lunch- 
eon. You will save 50c on each ticket 
this way. 

Mail it with your check to: R. Dalli- 
monti, 176 W. Loudon Street, Philadel- 
phia 20, Pa. 





“Automation wasn’t invented by the 
auto industry ... although the word 
probably was ... and that industry 
certainly has done more than any other 
to develop it. Automation began as 
early as 1790 when Oliver Evans 
opened a fully automatic flour mill on 
the banks of a creek near Philadelphia. 
The mill was powered by a water- 
wheel. Grain was fed to a bucket con- 
veyor and water moved it through a 
series of endless belts, screw convey- 
ors, coarse-grinding and finishing- 
grinding operations, at a rate of 300 
bushels an hour. History says Evans 
took things easy, but he probably raced 
around at high speed to keep it in re- 
pair.’”—Recent York Report (York- 
Gillespie Mfg. Co.) 


RESERVE YOUR PLACE AT THE 
A.S.M.E.-A.LE.E.-A.LL.P. LUNCHEON 


To: R. Dallimonti 
176 W. Loudon Street 
Philadelphia 20, Pa. 


Please Reserve 


Enclosed find $ 





I will pick up these tickets at the door. 


places at $3.00 each. 


(advanced sale Price) 


Payment in Full. 


I understand that I may purchase additional tickets during the meeting at $3.50 


each. 


Signed 
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TAMPA BAY’S new President John Me. 
Donald (right) receives the National 
Charter from Secretary Robert T. Sheen, 





First Official Meeting Is Held 
by Tampa Bay Section 


Tampa Bay Section held its first 
official meeting on April 30, at Avon 
Park, Florida, and received its Nation. 
al Charter from Robert T. Sheen, Ny 
tional Secretary. 

The Section’s first officers wep 
elected and installed. John MecDonaif 
was named President, Norman W 
Hart, Jr., Vice-President, H. A. Moshel}, 
Treasurer, and George W. Marshall 
Secretary. 

Mr. Sheen gave a talk on the h 
of ISA, followed by a talk on “Ingtry. 
mentation by and with Controlled 
Volume Pumps.”—George W. Marshall. 


—ISA— 


Secretary Sheen Presents 
New Orleans Section Charter 


A new charter was presented to the 
New Orleans Section on June 1 a 
Tulane University by Robert T. Shee, 
Secretary of the National Executive 
Board. 

Mr. Sheen outlined a brief history of 
ISA and explained the function ani 
purposes of the Society. He gavea 
talk with slides on the use and 
plication of controlled volume pumps 
This was followed by a series of colored 
pictures taken on his recent trip 
Europe and the Instrument Fair it 
Germany. 

Newly elected officers to serve the 
New Orleans Section are: President 
H. R. Gilbert, John H. Carter Com 
pany; Vice President, P. H. Bwalé 
J. F. Prichard Company; Treasure) 
C. R. Broderson, The Shell Oil Com 
pany; and Secretary, D. G. Founés 
Black, Sivalls & Bryson, Inc.—David 
G. Founds. 


— ISA— 


Montreal Section Tours Plant 
and Elects Officers for 1954-8 


Members of the Montreal Sectitt 
enjoyed a plant visit on May 29, 
the Canadian International Paper 
at Three Rivers, Quebec, Canada. 

After the tour the group attended? 
dinner meeting at the St. Ma 
Hotel for the election of the followilé 
officers: President, Tom Hislop, 
Equipment Limited; Vice President, 
R. E. Bark, Canadian Industries it 
ited; Secretary-Treasurer, Jack 
Canadian Industries Limited; Se® 
tary, H. Baines, Northern Electric 
pany; and National Delegate, 
Hillen, Peacock Brothers Limited 
C. K. Cameron. é 
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Indiana Members 
Attend Education Symposium 


sium on Instrumentation 
Brat the University of Illinois, 
June 12, was attended by North- 
Indiana Section President Virginia 
um of U. S. Steel oe 
| S. Hitt of Socony Oil Com- 
ae rhelr attendance gave the meet- 
the representation of ISA members 
in one of the largest industrial areas 
ntry. 
a Ssestion membership has ex- 
the belief that attendance of 
its members at educational programs 
of this type helps to provide the Sec- 
tion with valuable help in co-ordinating 
the Section’s joint educational activi- 
ties with colleges and technical schools. 
With this objective, as well as the col- 
jection and dissemination of informa- 
tion for its own members, the Section 
is planning more representations at 
similar national meetings—E. H. 


Perry. 
— ISA— 


Central Illinois Section 
Incorporates Under State Law 


The Central Illinois Section of the 
Instrument Society was incorporated 
under the laws of the State of Illinois 
on February 15, 1954. 

Recently elected to office for the 
1954-55 season were: President, 
Thomas A. Carroll; Vice President, 
Eric B. Bensing; Secretary, Gerald B. 
Hornbacker; and Treasurer, Henry R. 
Getz—Eric B. Bensing. 
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‘Tor Your Convenience 
~~ 

r $8 A JOURNAL 

| Instrument Society of America 


1 1319 Allegheny Avenue 
j Pittsburgh 33, Pa. 


| Ss 

j Enter a subscription for our Com- 

|pany Library to begin with the 

| current issue. 

O $5.00 enclosed for one year 
[] Send invoice 


Librarian’s Name___ 








me State 


(If a gift subscription to your 
company’s library.) 


| Your Name 





| 
| 
| 
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| Member Rae 
| 


(A gift subscription to your city | 
is a good idea, too.) 








Made to SURVIVE! 


Miniature POWER Resistors 


Carefully crafted for match- 
less performance, Dalohm 
miniature power resistors are 
made to survive the most severe 


25-Watt 
Type RH-25 


50-Watt 
Type RH-50 










environmental, shock, and vibra- gise available \ RH-250-—250 Watts 


tion conditions. 


RS Types—2, 5, and 10 Watt 


Dalohm RH type resistors are completely welded from ter- 
minal to terminal. They are silicone sealed in a die-cast, 
black anodized radiator finned housing and mount on sub- 


panel for maximum heat dissipation. 


ing on type 


,————— —@ Tolerance 0.05%, 0.1%, 


1%, 3%, 5% 


1332 28th Ave. 


| -_—_--- —@ Temperature coefficient 0.00002/Deg. C 
—_———-— —@® Ranges from 0.1 Ohms to 55,000 Ohms, depend- 


0.25%. 0.5%, 


| input —@ Manufactured in accordance to JAN-R-26A 
Specifications, Characteristic G 


Write, Wire or Call_ 
Phone 2139 


T a x 
DALE PRODUCTS, INC. MA 


Columbus, Nebraska, U.S.A. 


(“DA 






in Canada — Teletronics Corp., Ltd., Toronto and Montreal 





UHF Standard Signal Generator 











SPECIFICATIONS: 


Frequency Range: 300 to 1000 Mc. 


Frequency accuracy + 0.5%. 


Output: 0.1 uv to 1.0 v across a 50-ohm load. 
Modulation: 0 to 30% from an internal 1000-cycle 
oscillator. External modulation from 50 to 
20,000 cys. Residual hum modulation less 


than 0.5%. 


Power Supply: 105 to 125 volts, 60 cycles, 120 watts. 


Leakage: Negligible. 


















FEATURES: 

eDC operation of oscillator tube 
filament. 

eWide continuous frequency 
coverage. 

eFrequency calibration accurate 
to + 0.5%. 

e Output dial calibrated in micro- 
volts. 

e Negligible stray field and leakage. 

e Special design mutual inductance 
type attenuator. 

elow harmonic content. 

elow residyval hum modulation. 

USES: 

The versatility of this instrument 

makes it adaptable to many appli- 

cations within its frequency range; 

for driving slotted lines and other 

impedance measuring devices; for 

measuring the characteristics of 

UHF filters, traps, antennas, match- 

ing networks and other devices. 
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This column features news of educational 
conducted by instrument manufacturer-and user-industries, vocational schools, 


colleges, ISA Sections, etc. 


programs in instrumentation 


It is hoped that it will further stimulate interest in 


instrument education and perhaps contribute to an improvement in the quality of 
similar programs through a dissemination of information on instructional methods 
and accomplishments. For further details on the programs described, write directly 


to the sponsor. 


If you would like to have such training made available to you, 


why not show these articles to your training department, your supervisor, or your 


ISA Section Chairman?—R.J.J. 





Boston Section Conducts Successful Course 


The Boston Section recognizes activ- 
ity in the field of instrument education 
as a part of its basic program. Last 
year the Section Education Committee 
surveyed the membership with respect 
to job classification and found that the 
Section was lacking in members active 
in instrument maintenance and analy- 
tical instrumentation. Many such peo- 
ple are employed in the Boston area. 
In an effort to stimulate the interest of 
these persons in the ISA, it was de- 
cided to offer an Instrument Techni- 
cian’s Refresher Course. Since it was 
not feasible to establish a program im- 
mediately to attract both classifica- 
tions, the first course stressed instru- 
ment maintenance. 

Prior to making any arrangements 
for facilities, over 200 “feeler’” letters 
to local industry were sent in an effort 
to determine possible interest in such 
a course. The Section felt an interest 
on the part of 25 to 50 people would 
justify a course. The response was 
well over 150. The actual registration 
was held to approximately 80 so that 
it would be manageable. 

At the first class meeting, each stu- 
dent was given a binder containing the 
program of lectures, manufacturers’ 
product literature, and copies of per- 


Class 
Attendance 
Paid 
Registrant’s Title Registrations 
1. President 
accent evewees 6 
Guin sac n eg daouee:c 1 
4. Foreman 
(a) Instrument Repair 
(b) Electrical Section 
EGET RSS pane 
5. Electrician 
6. Instrument Technician ........ 
7. Instrument Assistant 
8. Other Technician .... ........ 
EES, “a Sac bec ceéecceces 
0. Other Engr. 


N 
Aarortwnra 


Is 


82 


*8 attended dinner who received no questionnaire by mistake 


Item 


Income from registrations (82 at $3.00 each) ... 


Dinners on 11/18/53 at the "99 Club (for 67) 
Projector for the second lecture at M. I. T 


ES Sd go FSi abe Str ase ep ead’ 30% hai Aipin. <ie0. 


Surplus to the Boston Section .................. 
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tinent articles. Each 2% hour class 
period was broken down into a 1% 
hour lecture, % hour or more floor dis- 
cussion, % hour examination of typical 
devices covered in the lecture and dem- 
onstrated by the manufacturer’s repre- 
sentative. At the sixth meeting, which 
was a joint dinner meeting with the 
Boston Section, 67 of the 80 students 
attended the dinner. W. A. Wildhack 
discussed, “What the ISA Means to 
You”, and the ISA film on automatic 
control was shown. Students who at- 
tended four out of five of the technical 
class sessions were awarded a billfold 
size graduation certificate. 

In order to have some guide for fu- 
ture activity, a questionnaire was sup- 
plied each student. Significant con- 
clusions derived from the information 
returned with the questionnaires were: 

a) the desirability of including lab- 

oratory work in subsequent 
courses. 

b) the course should be longer 

c) students would be willing to pay 


approximately 25c/hr. for a 
course ranging from 48 to 96 
hours. 


The following table represents an 
analysis of the student body, the course 
mechanics and finances: 


Graduates Attendance* Question- 
(4 out of 5 at naires 
sessions) Dinner Returned 
1 1 
6 4 4 
1 1 1 
4 3 3 
2 1 1 
1 2 2 
5 5 5 
20 14 14 
1 1 1 
6 1 1 
5 5 5 
24 21 21 
76 59 59 
8 
67 
Income Expenses 
Ae denn aa ak Make eee ee $246.00 
PEE eR a ey Py be $155.60 
pebbychetelesescdeeteehhas 3.00 
ee ree a g 6 aries cig o's 29.25 
2.50 
19.06 
$246.00 $209.41 
[eee oe OeSde cbatechds cece $ 36.59 








Science and Technology 
In The USSR* 


The March 1 issue of Newsweek de 
votes four pages (pp. 46-50) tg 
appraisal of Russian science a 
technology, summarizing and bri 
up to date the survey that was 
by the participants in the AAAS 
posium on Soviet Science at Philadel. 
phia in December 1951, and that 
its appearance in book form in 1959 
(“Soviet Science,” AAAS, Wag 
ton, D. C.). Some use is algo 
of the facts presented by M. H. Tryt- 
ten at Boston in December 1953 in the 
EMC-SMC_ sponsored symposium 
“The Utilization of Specialized Map. 
power Abroad.” 

Anyone who is inclined to discount 
the effort that the USSR is making jp 
train and to utilize specialized perso. 








nel should be brought up short by the 


facts and figures assembled by Dr 
Trytten. Comparisons with the JU, § 


are given in the following table which 


employs 1951 statistics as a base: 


USSR US. 

Secondary school 

enrollment ........ 37,000,000 30,470,009 
College enrollment .... 916,000 2,116,009 
Ph.D. or equivalent 

degrees conferred .. 5,500 7,70 
Engineers graduated 

Sa ae 43,000 24,000 
Engineers in the labor 

SEY. aCeie-e- wit art Gt 400,000 500,000 
Scientists in the labor 

chile ¥.a du GS csi 150,000 243,000 


There is no element in this compari 
son from which Americans can draw 
satisfaction or take comfort. Follow 
ing seven years of elementary training, 
students are directed into schools that 
correspond to our high schools, into 
“technicums” (or — sub-professional 
training schools), or into trade schools. 
With respect to college and university 
training, Dr. Trytten says: 


“ .. the Russian higher education- 





al establishments cover a five-year 
period. It must be borne in mind 
that American institutions of high- 
er education generally include in 
their enrollment large numbers of 
people who have no stated profes 
sional goals during the course of 
their training. Consequently, the 
enrollments in American education 
must be discounted to allow for the 
large numbers of people who go to 
college merely to enrich their per 
sonal educational backgrounds 
without expecting to use their 
training specifically to achieve a VW 
cational objective . . . Enrollments 
in Russian institutions, on the 
other hand, are more closely Tt 
lated to the needs of the Russial 
State for trained personnel for its 
activities. Considering the trait 
ing of specialists, therefore, .« -- 
the yield in trained professional 
personnel of the Russian system i 
greater in numbers than is of 
own for the same number of st 
dents enrolled. It should also be 


(Continued to Page 55) 


*Reprinted by special permission from th 
Newsletter issued jointly by Engin 

power Commission of Engineers Joint 
29 West 39th St., New York 18, N. a 
Scientific Manpower Commission, 1530 i 
N.W., Washington 5, D. C. 
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cooperated with the Ameri- 
orhewd for Engineering Education 
jn the sponsorship of a “Symposium on 
entation Education” at the Uni- 
ty of Illinois, Saturday, June 12. 
Approximately 100 engineering educa- 
and industrial representatives 
from the instrument industry listened 
to eleven program speakers discuss the 
and methodology of collegiate 
instruction in instrumentation. Repre- 
sentatives from over two dozen colleges 
in the lively discussion follow- 
ing the formal program. Inspection 
trips to various measurement, comput- 
ing and control facilities at the Uni- 
yersity were part of the program. 
It was evident that there is great 
interest on the part of many colleges 


r Cooperates With Engineering Educators 


as to what and how they can meet the 
educational challenges posed by mod- 
ern instrumentation. Specific programs 
of instruction at the Massachusetts 
Institute of Technology, the University 
of Michigan, the University of Pennsyl- 
vania and Northwestern University 
were described. 

It is anticipated that much of the 
material discussed will appear in the 
Education Feature of the ISA Journal 
in the ensuing months. 

During the week of June 14 the 
American Society of Engineering Edu- 
cation also sponsored sessions dealing 
with “The Elements of Design of Digi- 
tal Control Circuits” and “Problems of 
Training in the Use of Computing 
Equipment.” 





Science and Technology 
In The USSR 


(Continued from Page 54) 





noted that the American education- 
al statistics do not differentiate 
with respect to the undergraduate 
and graduate students, whereas the 
enrollments given above for Rus- 
sian educational institutions do 
not include those who are in the 
graduate school and are being 
trained beyond the university 
level... 

“One feature of the Russian educa- 

tional system which needs addi- 

tional emphasis is the technical 
institute or technicum training 
which was referred to. earlier. 

These institutes are an extremely 

significant part of the training 

effort in the USSR. There is no 
counterpart to them in the United 
states, excepting for a small num- 
ber of technical institutes, some in- 
dependent and some set up by 
large industrial establishments, 
and the junior colleges of the 

United States which emphasize 

technical training. There were in 

the USSR 3,500 of these institutes 

with an enrollment of 1,200,000 

students in 1952, with about 350,- 

000 graduates per year. These 

schools have  three-or-four-year 

courses. About fifty thousand of 
these graduates seem to be in fields 
related to engineering. Because of 
this substantial training program, 
the number of technicians or semi- 
professional engineers available to 
the Russian economy appears to be 
considerably larger than the num- 
ber of professional engineers in 
ay getio of approximately two to 
ie,” 

Even in the schools that closely 
‘pproximate our secondary schools, 
about 25% of the curriculum is de- 
Voted to mathematics, physics, and 

istry. Thus science and technol- 
%8Y Occupy a prominent place through- 
out the educational system. Although 
We have no desire to regiment educa- 
at any level, one must wonder 
in Tr We are not entirely too casual 
ees enon the science and 
on which our security and 

*onomy depend. : 
the convenience of our readers 
may wonder what is our policy in 
Tegard, there is reproduced below, 


‘ ¥ 1954 


in full, the Selective Service Advice 

No. 429, issued on February 24, 1954. 

“Subject: Establishment of Trial Pro- 
gram of Advisory Committees On 
Scientific, Engineering, and Other 
Specialized Personnel Not In The 
Healing Arts 

“1. The Selective Service System 
must continue to be prepared in ad- 
vance to meet any problems which 
might confront it. Indications are 
that the classification of certain scien- 
tific, engineering and specialized per- 
sonnel might present serious problems 
in a future mobilization. Conditions 
in the System at this time offer a favor- 
able opportunity for testing ways of 
providing it with a reliable source of 
information on scientific, engineering, 
and other specialized personnel not in 
the professions of the healing arts. 

“2. It is believed that selective serv- 
ice boards have proven themselves 
quite capable of exercising reliable 
judgment when provided with complete 
and pertinent information concerning 
a registrant. However, the increasing 
technical nature of many occupations 
may require that means be had by 
which the boards be provided, in ap- 
propriate cases, with expert advice on 
the basis of which they may make 
valid judgments with respect to the 
relative need for individual registrants 
in military or supporting civilian ac- 
tivities. 

“3. With this in mind, the Director 
of Selective Service and the Director of 
the Office of Defense Mobilization have 
given much thought to the advisability 
of setting up a trial program for the 
purpose of testing the practical use- 
fulness of advisory committees on 
scientific and specialized personnel 
throughout the Selective Service Sys- 
tem. The Director of Selective Service 
has now agreed to set up a trial pro- 
gram. This will be limited initially to 
a small number of States in which it 
is believed the usefulness of the pro- 
gram can be easily tested. 

“4. The States selected for the 
initial trial program are Alabama, 
California, Michigan, New Jersey, New 
York State, and Ohio. Each State Di- 
rector of Selective Service concerned 
has been issued instructions to estab- 
lish a committee in his State. In estab- 
lishing these committees, it must be 
thoroughly understood that the func- 
tions of the committees will be ad- 
visory only; that asking for or receiv- 
ing advice or information from a com- 


mittee will not be an abandonment of 
the responsibility of the local board to 
properly classify the registrant, nor 
will it be an abdication of any of the 
authority of the local board; that any 
advice or information emanating from 
a committee shall be made a part of 
the registrant’s file only through his 
local board; and that the integrity of 
the local board will be preserved at all 
times. Within these limitations the 
test program will be organized and 
administered by each designated State 
Director in such manner as he believes 
will best test its value not only now but 
also for a future operation. 

“5. Although his program is not be- 
ing given a trial in every State, it is 
believed that all State Directors will 
nevertheless recognize the important 
implications involved. In this connec- 
tion it should be recognized that, 
although no apparent need for such 
advisory committees may exist at 
present, all aspects of the problem must 
be explored against a time of emer- 
gency when such a program may be 
necessary. 

“6. The experience gained from this 
trial operation in the six Selected 
States will serve as a guide in making 
a decision as to whether to establish 
such committees throughout the Selec- 
tive Service System. It is therefore 
requested that each State Director 
avail himself of any opportunity to ob- 
serve the program at work and report 
his reactions to this Headquarters, 
marked for the attention of the Plan- 
ning Officer. 

/s/ LEWIS B. HERSHEY 
DIRECTOR” 

The above advice was clarified in the 
March, 1954 issue of “Selective Serv- 
ice.” This article states that General 
Hershey has left it up to each of the 
designated State Directors to set up 
the program as the State Director feels 
he can best test its value. It is our 
understanding that members of the Ad- 


visory Committees are now being 
selected in the various designated 
States. It is our earnest hope that in 


setting up these Committees, the State 
Directors will give due consideration 
to a procedure which will channel oc- 
cupational deferment requests involv- 
ing engineers and scientists through 
the Advisory Committee for evaluation 
and recommendation prior to classifica- 
tion by the Local Board. In this way, 
the Local Boards will be provided with 
the fullest information prior to their 
decision. 


— ISA— 


“Automation Of Measuring’”’ 


Conference In Italy 


The International Mechanical Engi- 
neering Congress is sponsoring a col- 
loguium “Automation of Measuring” 
September 24-25 at Grand Hotel and 
des Illes Borrennees, Stresa, Italy. 
The theme of the meeting is “An ap- 
proach to the Rationalization of In- 


spection” and papers will discuss the 


organization and importance of pro- 
duction inspection, and particularly of 
automatic inspection. Information 
and reservation requests should be di- 
rected to Azienda Autonoma Soggiorno 
— Turismo Stresa, Lake Maggiore, 
Italy. 
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Cutting Circular Holes In Glass 


Occasionally the unusual task of cut- 
ting a hole in a sheet of glass comes 
up in the shop or laboratory. The 
usual case of cutting a circle with a 
conventional circle cutter is relatively 
easy since all material on the OUT- 
SIDE of the circle is discarded. Here 
we have the problem of removing ma- 
terial INSIDE the cut. 

First, the glass to be cut must be 
worked on a level table, preferably 
padded with an old piece of felt or 
blanket to give a cushioning action. 
Proceed as shown in the sketch below. 





DESIRED 
-— CIRCLE 


-— INNER 
CIRCLE 


" | APPROX. 











With a circle cutter, scratch a circle 
about 1% inches less in diameter than 
the desired size. Then readjust the 
cutter and scratch a circle with the 
diameter desired. Using the cutter as 
a plain cutter, make a series of cuts 
across the inner circle, as shown in the 
diagram. Next, divide the annular 
ring between diameters into a series 
of segments, taking great care that the 
cuts do not run outward BEYOND the 
OUTER ring. Using very light taps 
with the cutter, crack through and re- 
move one of the INNER WEDGES. 
After this is done, remove the remain- 
ing pieces working from the center out- 
ward. The secret of a successful “op- 
eration” is patience and proper cutting. 
The glass must be free from dirt, 
grease and foreign surface matter be- 
fore cutting as in all glass cutting 
work of any precise nature. 

Incidentally, a very useful straight- 
line glass-cutter can be made up from 
a piece ot scrap metal by brazing a 
carbide blank, either new or from a 
discarded lathe tool, to the scrap ma- 
terial handle as shown below. 


BRAZE TO SHANK 


SCRAP 
SHANK 


CARBIDE 
POINT 





Readers are urged to send in 
their solutions to problems en- 
countered in the shop and lab- 
oratory. Full credit will be 
given to the contributor. 
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Restoring Electron Tube 
Number Etchings 


Many electron tubes are discarded, 
despite the fact that many useful hours 
of service remain, simply because the 
glass etching identification has worn 
off. Several methods are useful to the 
technician in the restoration of the 
figures on the glass. 

Perhaps the first method to try is the 
chilling of the tube in a refrigerator. 
Once chilled, breathing on the tube will 
usually bring out the etch by condensa- 
tion of moisture on the roughened area 
of the original etch. 

Graphite, either in the form of a 
pencil tip, or as a powder from a lub- 
ricating gun, has been observed to 
bring up the etch, also. Varying hard- 
nesses of graphite should be tried for 
different offects. 

It is possible also to read the etch 
in some cases by polarized light, the 
tube being held between two sheets of 
polaroid material and a light source. 

Natural oils of the body also work 
on some types of etch. A small amount 
of oil taken from the shiny part of the 
nose can often bring up the “lost” 
number on an electron tube. 


Hacksaw Blade Balance From 
Scrap 


A balance sensitive to fractions of 
an ounce and having capacities in the 
ounce range can be improvised in short 
time from a hacksaw blade and scrap 
wood or metal. The general assembly 
is indicated in the sketch below. De- 
tails will vary according to the blade 
used. For quick reference, a new ten 
cent piece weighs approximately 0.088 
oz. and a twenty-five cent piece weighs 
approximately 0.22 oz. The scale is 
also useful in estimating to a rough 
degree the spring index of odd springs 
around the shop. 






WIRE POINTER SOLDERED 
TO END OF BLADE 
SCALE 
ALIBRATION 
HACKSAW BLADE “= 






™ PLASTIC PAN & 
\ WIRE HANGER 
| \ 
\\ 
SCRAP WOOD OR METAL 


ZERO-SUPPRESSING WEIGHT 
(iF DESIRED) 





Light-gage electrical wires which have 
broken in the field can often be the 
cause for costly shutdown. The 
writer has seen one quick-thinking me- 
chanic get himself out of a fix by stick- 
ing a short piece of copper bus-bar 
in his lighted pipe bowl, puff away 
until the bus-bar was hot and make 
a temporary repair with the amazing 
“soldering iron.” This is no _ pipe- 
dream, either. 


Preparing Thermocouple 


Junctions 


Two of the common m 
making beaded thermocouple jray 
involve fusing with high-current ¢jp. 
cuits. 

The first of these is the cong 
discharge method, wherein a bank 
high capacity condensers are ¢ 
with a direct-current source and 
discharged through the twisted couple, 
The second method is the me 
pool weld in which the junction jg 
made part of a series circuit and mo 
mentarily submerged in a pool of mer. 
cury which acts as one Welding elgg. 
trode in the circuit. 

Diagrams of each circuit appear be 
low. Several hints are in order to 
speed rapid, uniform, and successfy] 
couple-making. In each case, one of 
the secrets to good welds is p 
fusing time. Many technicians depeng 
upon touching the electrodes and “tim. 
ing” the length of contact by counting 
or other mental process. For thoge 
relatively inexperienced, lengths of 
fuse wire inserted in the series circuit 
will act as cutouts, and by exper 
menting with different gages of fuge 
wire, a variety of welding times can 
be secured. 
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A sketch of a simple twisting jig ® 
also shown which can be made 
part of the welding circuit if desired. 
An indicating ammeter or even 4 fe 
cording ammeter can be used in the 
circuit if future short-circuit currents 
are to be referenced. The jig described 
is best suited for wires smaller than # 
gage. Pliers can be used for heaviet 
gages although the jig will give better 
results in most cases. 

The reader is referred to ISA Recolt 


WIRES TO BE TWISTED 

STATIONARY INSULATED \ 
HANDLE FOR PICKING UP | 
FIXTURE HALF 
FIXED JAW 









TERMINAL FOR WELDING crout 


mended Practice RP1.4, “Therm 
couples-Fabrication” for allied mater 
ial. 
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by George F. Gardner 


su, “TEST CELL FOR MEASURING THE 
DIELETRIC STRENGTH OF ELASTO- 
MERIC MATERIALS IN AIR” Stanley I. 
Reynolds; Rev. Sci. Instr. Vol. 25—No. 2, 
pp 177-179, Feb. 1954. Spec test cell, 
using standard ASTM electrodes, and 
operating up to 50 KV peak for measure- 
ment of elastomeric materials in a 
stretched or unstretched state. 

95. “A WIDE-RANGE THERMISTOR RADI- 

FOR THE MEASUREMENT OF 
SKIN TEMPERATURE AND ENVIRON- 
MENTAL RADIANT TEMPERATURE” 
Alice M. Stoll; Rev. Sci. Instr. Vol. 25— 
No. 2, pp 184-187, Feb. 1954. Instrument 
with aperture 1.4 cm dia. used for measur- 
ing radiant temperatures between —185 C 
and +60 C. 

96. “STRAIN GAGE LEVELING IN- 
CREASES MACHINE TOOL ACCUR- 
ACY” Harry Pelphrey ; Tool Engr. Vol. 32 
—No. 2, pp 63-65, Feb. 1954. Briefly 
discusses advantages of leveling machine 
tools, taking into account the effects of 
stresses due to the weights of large work 


pieces. 
3277. “PHYSICAL BASIS OF THERMAL 
NOISE” D. A. Bell; Wireless Engr. 


(London) Vol. 31—No. 2, pp 48-50, Feb. 
1954. Emphasis is placed on the mechan- 
ism of occurrence. 12 references. 

$28. “AIRCRAFT’S MOST SENSITIVE IN- 
STRUMENT” Jack Lower; Aero Digest 
Vol. 68—No. 4, pp 27-28, April 1954. Brief 
illustrated description of gyro design with 
the gimbal member buoyantly supported by 
a viscous liquid. 

29.“YAW DAMPER DEVELOPMENT” 

Wanamaker ; Aero Digest Vol. 68- 

No. 4, pp 29-31, April 1954. Illustrated 
description, with characteristic curves, on 
a yaw damper for aircraft. 


3. “AUTOMATIC SPECTROPHOTOMETRIC 
TITRATIONS” H. V. Malmstadt and E. C. 
Gohrbandt; Anal. Chem. Vol. 26—No. 3, 
pp 442-445, March 1954. Method in which 
plot of absorbance vs. milliliters of titrant 
is automatically recorded. Example is 
given of application to determination of 
milligram quantities of thorium. 

31. “OXIDATION-REDUCTION POTENTIAL 
AND pH CHANGES IN MANOMETRIC 

ELS — METHOD FOR CONTINU- 
OUS RECORDING” Kent Wight and Dean 
Burk; Anal. Chem. Vol. 26—No. 3, pp 
481-484, March 1954. Covers a technique 
for measuring and recording oxidation- 
reduction and pH changes in vessels un- 

ini dergoing pressure changes. 
“ACOUSTIC APPARATUS FOR DETER- 
MINATION OF MIXTURE RATIO BY 
ANALYSIS OF ENGINE EXHAUST 
GAS” E. F. Weller; Anal. Chem. Vol. 26- 
No. 3, pp 488-491, March 1954. Uses 
oxidation furnace to convert sample to a 
mixture plus water vapor. Binary 
mixture analyzed in acoustic chamber with 
semeney of plus or minus 1%. 
> COULOMETRIC COULOMETER” 
ivian 2 piers ond John W. Sease ; Anal. 

+ Vol. 26—No. 3, pp 513-516, March 
oo, Description of construction of device 

lizing copper plated on a_ platinum 
le by the current being measured and 
subsequently stripped anodically at 
constant current. Quantities of electricity 


48 small as 0.0 
to 0.1%. 1 coulomb were measured 


34. “LINEAR COMPENSAT 
ION OF SATU- 
RATING SERVOMECHANISMS” J. R. 
(ALEX and P. E. Kendall; Applic. & Ind. 
~~ lige BID pp e106, March 1954. 
or obtaining optimum 
traasient performance from second-order 
tactor servo without the use of com- 

Puters or relays. 


35. “THE TRANSI 
ENT PERFORMANCE OF 
SERVOMECHANISMS WITH DERIVA- 
AND INTEGRAL CONTROL” Rich- 
rop and Dunstan Graham; 
» & Ind. (A.1.E.E.) No. 11, pp 10- 
“Pry Rae oe work on certain 
md- and third-order systems. 
stenstrates ae optimum synthesis is 
strong ependent on combination f 
types of damping employed. ries 
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“CONTACTOR SERVOMECHANISMS 
EMPLOYING SAMPLED DATA” C. K. 
Chow; Applic. & Ind. (A.1LE.E.) No. 11, 
pp 51-64, March 1954. Introduces a sin- 
usoidal response method of analysis and 
synthesis of a contactor servomechanism 
employing sampled data. Comparison of 
predicted results with those obtained by 
analog computer is given. 
“EXPERIENCES WITH ULTRASONIC 
REFLECTOSCOPE INSPECTION OF 
MAIN SEAM WELDS OF SEVEN 
LARGE SPHERES” Levi Tarr; ASTM 
Bulletin No. 196, pp 54-60, Feb. 1954. In- 
formation on four spheres evaluated ex- 
clusively by reflectoscope method and three 
spheres evaluated by reflectoscope and 
other methods. 


“A SHOCK TESTER FOR SMALL AP- 
PARATUS” F. W. Stubner ; Bell Lab, Rec. 
Vol. 32—No. 3, pp 98-101, March 1954. 
Vertical tester giving a shock pulse rela- 
tively free from higher frequency com- 
ponents. Gives up to 100 G with 4 Ib. 
specimen. 

“CONTINUOUS INCREMENTAL THICK- 
NESS MEASUREMENTS OF NON-CON- 
DUCTIVE CABLE SHEATH” B. M. 
Wojciechowski; Bell System Tech. Jour. 
Vol. 33—N. 2, pp 353-368, March 1954. 
Method for measuring thickness variations 
of a non-conductive cable sheathing, ex- 
truded over a grounded metal jacket. In- 
cremental measurements of the cable 
sheath thickness on the production line 
yielded accuracies of the order of 0.003”. 
“THE CORRECTION OF AN ERROR IN 
THE DETERMINATION OF HIGH RE- 
SISTANCE BY CAPACITOR DIS- 
CHARGE” G. C. Curtis; Brit. Jour. App. 
Physics (London) Vol. 5—No. 3, pp 106- 
108, March 1954. Treats of the condition 
where the sample is in the form of a long 
rod enclosed in a shielding case. The 
capacitance of such a combination is 
taken into account. 

“HOW TO USE MICRO-INTERFERO- 
METRY AS A NEW CHEMICAL ENGI- 
NEERING TOOL” R. E. Sugg; Chem. 
Engng. Vol. 61—No. 3, pp 216-217, March 
1954. Application of the technique to 
paints, films, fibers and metals. 


“A SURVEY OF GAUGES FOR MEA- 
SUREMENT OF LOW ABSOLUTE GAS 
PRESSURE” Richard B. Lawrence; Chem. 
Engng. Prog. Vol. 50—No. 3, pp 155-160, 
March 1954. Discusses gauges useful in 
the range from 760 to 10°77 mm. Hg. Em- 
phasis on devices of greatest present or 
potential usefulness in engineering appli- 
cations. 10 references. 

“DESIGN OF GRAPHIC CONTROL 
PANELS” Frank J. Oliver; Elec. Mfg. 
Vol. 53—No. 4, pp 108-124, April 1954. 
Illustrated article showing graphic panels 
as produced by various companies together 
with instruments and accessories used on 
this type of equipment. 
“CAPACITANCE GAGE CHECKS CABLE 
THICKNESS” B. M Wojciechowski ; 
Electronics Vol. 27—No. 4, pp 134-137, 
April 1954. For details see review No. 
339. 


“ULTRASONIC LIQUID LEVEL INDI- 
CATOR SYSTEMS” Robert L. Rod; Elec- 
tronics Vol. 27—No. 4, pp 156-161, April 
1954. Designed for petroleum refineries 
and chemical] plants, equipment uses 400 
KC transducer at bottom of tank. Height 
of surface or interface indicated to hun- 
dredths of a foot on decade counters. 


“SENSITIVE AMPLIFIERS FOR MEDI- 
CAL RESEARCH” John R. Beckwith; 
Electronics Vol. 27—No. 4, pp 164-168, 
April 1954. Discusses equipment for han- 
dling nerve impulses in the order of 5 
microvolts and their amplification to re- 
cording level. Specific techniques for ul- 
trasensitive amphifier design are described. 


“FREQUENCY-CODE TELEMETERING 
SYSTEM” H. B. Schultheis, Jr.; Elec- 
tronics Vol. 27—No. 4, pp 172-176, April 
1954. Analog data is conveyed numerical- 
ly by simultaneous transmission of audio 
tone pulses whose on and off states cor- 
respond to binary digits. 
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“THE MEASUREMENT OF VERY 
SMALL DIRECT CURRENTS” M. W. 
Jervis; Electronic Engng. (London) Vol. 


26—No. 313, pp 100-105, March 1954. Re- 
view of methods used for measuring cur- 
rents from 10° to 10°'6 amperes. 32 
references. 





“D.C. AMPLIFIERS” (Part 3) J. Yar- 
wood and D. H. LeCroissette; Electronic 
Engng. (London) Vol. 26—No. 313, pp 
114-117, March 1954. This installment 


treats the use of receiving tubes in electro- 
meter circuits. 20 references. (For pre- 
vious abstracts see reviews No. 193 and 
No. 277). 


“STEP TO FREQUENCY RESPONSE 
TRANSFORMS FOR LINEAR SERVO 
SYSTEMS” (Part 3) L. C. Ludbrook; 
Electronic Engng. (London) Vol. 26—No. 
313, pp 122-126, March 1954. This install- 
ment covers approximate relations for re- 
mote positioning control servos and checks 
of calculations against response for actual 
devices. (For previous abstracts see re- 
views No. 194 and No. 275). 


“APPLICATION OF RADIO-ACTIVE 
ISOTOPES TO STEEL FOUNDRY RA- 
DIOGRAPHY” L. Wilkinson; The Engr. 
(London) Vol. 197—No. 5120, pp 383-387, 
March 12, 1954. Survey of physical prin- 
ciples and practice of radiographic techni- 
ques for thicknesses of % inch to 5 inches 
of steel. 


“A SQUAT MEASURING LOAD GAUGE” 
C. W. Newberry; Engng. (London) Vol. 
177—No. 4598, pp 339-341, March 12, 1954. 
For measuring compressive loads where 
eccentricity of loading is involved. Gauge 
consisting of a hollow toroidal ring, loaded 
normally to plane of ring. Wire resistance 
gauges cemented to inner and outer sur- 
faces of toroid. 


“PULSATION EFFECT ON GAS MEA- 
SUREMENT” Eric J. Lindahl; Gas Age 
Vol. 113—No. 6, pp 28-30, March 25, 1954. 
A short discussion of the problem, and a 
statement of the areas where future work 
is needed. 


“A TWO-SPHERE RADIOMETER” D. J. 
Sutton and P. E. McNall, Jr.; Heat. Piping 
& Air Cond. Vol. 26—No. 3, pp 157-162, 
March 1954. Theory and some design de- 
tails of a non-directional radiometer which 
can be used to measure the effective mean 
radiant temperature in an environment 
having low temperature (below 250 F) 
surfaces. 


“NEW X-RAY FLUORESCENCE SPEC- 
TROSCOPY TECHNIQUE EXTENDS 
HORIZON OF RAPID ANALYTICAL IN- 
STRUMENTATION” B. W. Thomas; Ind. 
& Engng. Chem. Vol. 46—No. 3, pp 93A- 
96A, March 1954, A brief description of the 
principles involved, the apparatus used, 
and present and probable applications. 


“THE INDUSTRIAL APPLICATION OF 
pH MEASUREMENT AND CONTROL” 
(Part 3) D. Colver Nutting; Instrument 
Practice (London) Vol. 8—No. 3, pp 221- 
225, March 1954. This installment dis- 
cusses buffer capacity and index as well as 
various process lags. (For previous ab- 
stract see review No. 280). 


“CONTROL OF CHEMICAL PROC- 
ESSES” (Chapter 9) A. J. Young; In- 
struments & Automation Vol. 27—-No. 3, 
pp 440-448, March 1954. Concluding in- 
stallment of a series on process control. 
This installment presents typical American 
and British pneumatic and hydraulic 
systems. 


“SAFETY DISKS” Carl J. Holinger; In- 
struments & Automation Vol. 27—No. 3, 
pp 452-454, March 1954. Short, practical 
article on protective disks for pressure 
systems. 7 references. 


“APPLICATION OF THE THREE-WAY 
CONTROL VALVE” Leonard Hollinger ; 
Instruments & Automation Vol. 27—No. 3, 
pp 454-456, March 1954. Illustrates possi- 
bilities for simplification of contro] prob- 
lems and gives information on sizing these 
valves. 


“INSTRUMENTATION IN PLANT 
SERVICE AREAS” James F. Conneran ; 
Instruments & Automation Vol. 27—No. 3, 
pp 457-459, March 1954. Typical instru- 
mentation for steam generating, water 
supply, compressed air, refrigeration, in- 
ventory metering, and effluent treatment. 
“USE OF CAPILLARY TUBING FOR 
FLOW MEASUREMENT” R. F. Mahood 
and R. Littlefield; Instruments & Auto- 
mation Vol. 27—No. 3, pp 460-461, March 
1954. Treats viscous flow through capil- 
laries as a reliable method for the mea- 
surement of smal! flows. 
(Continued to Page 58) 





362. “A NEW TECHNIQUE FOR TRANSIENT 
RECORDING” R. C. Baird and K. W. 
Lamers; Instruments & Automation Vol. 
27—No. 3, pp 464-466, March 1954. Covers 
means to feed a tape-recorded signal to a 
conventional X-Y plotter when the tape 
is moving at nearly zero tape velocity. 
Method involves vibrating the playback 
pickup head at constant amplitude and 
frequency. 

363. “NEW DEVICE SORTS METALS AC- 
CURATELY, QUICKLY” E. F. Weller and 
E. A. Hanysz; Iron Age Vol. 173—No. 9, 
pp 162-165, March 4, 1954. A thermoelec- 
tric type of comparator used with heat 
source and various probes for metal iden- 


tification. 
364. “PROCESSING POSSIBILITIES OF UL- 
TRASONICS” Oskar Mattiat; Jour. 


Acoust. Soc. Amer. Vol. 26—No. 2, pp 241- 
243. March 1954. Reviews applications 
which have led to industrial use or which 
seem promising. 

365. “EXTENSION OF POWER SPECTRAL 
METHODS OF GENERALIZED HAR- 
MONIC ANALYSIS TO DETERMINE 
NON-GAUSSIAN _ PROBABILITY 
FUNCTIONS OF RANDOM INPUT DIS- 
TURBANCES AND OUTPUT RE- 
SPONSES OF LINEAR SYSTEMS” Ber- 
nard Mazelsky; Jour. Aero. Sci. Vol. 21— 
No. 3, pp 145-153, March 1954. Mathema- 
tical treatment with examples of techni- 
ques for determining probability distribu- 
tions from calculated higher order 
moments. 10 references. 

366. “RESPONSE OF A PULSED GEIGER 
TUBE” Herbert B. Rosenstock ; Jour. App. 
Physics Vol. 25—No. 3, pp 275-282, March 
1954. Studies the nonlinear effects occurr- 
ing with short pulses and analyzes the rela- 
tion between radiation intensity and out- 
put current under pulsed operation. 

367. “ARCING AT ELECTRICAL CONTACTS 
ON CLOSURE, PART IV. ACTIVATION 
OF CONTACTS BY ORGANIC VAPORS” 
L. H. Germer; Jour. App. Physics Vol. 
25—No. 3, pp 332-335, March 1954. Further 
study of the deleterious effects of certain 
organic vapors on the performance of 
palladium contacts. 

368. “HEAT TRANSFER MEASUREMENTS 
AT SODIUM-STAINLESS STEEL INTER- 
FACE” James W. Moyer and William A. 
Riemen ; Jour. App. Physics Vol. 25—No. 
3, pp 400-402, March 1954. Experiments 
to measure heat transfer at sodium-347 
stainless steel interface in range 100 C to 


500 C. 

369. “STRAY LIGHT IN A SPECTROPHOTO- 
METER CAUSED BY INTERNAL RE- 
FLECTION IN A 60° PRISM” H. D. 
Einhorn and A. E. Z. Cohen; Jour. Optical 
Sec. Vol. 44—No. 3, pp 232-233, March 
1954. Considers effect on observations and 
means for, (a) elimination and, (b) utili- 
zation are discussed. 

370. “IN-LINE INTERFEROMETER” James 
B. Saunders; Jour. Optical Soc. Vol. 44— 
No. 3, pp 241-242, March 1954. Discusses 
the elements of a Twyman-Green interfero- 
meter applied to the measurement of 
optical beam dividing surfaces and shows 
why the method is more sensitive for the 
determination of planeness of the dividing 
surface. 


371. “CHARACTERISTICS OF THE SERIES 
INTERFEROMETER” Daniel Post; Jour. 
Optical Soc. Vol. 44—No. 3, pp 243-249, 
March 1954. States the need for simple, 
yet versatile, interferometers for scientific 
and industrial programs and illustrates the 
merits of the series interferometer. 


372. “PRECISE MEASUREMENTS WITH 
BINGHAM VISCOMETERS AND CAN- 
NON MASTER VISCOMETERS” J. F. 
Swindells, R. C. Hardy, and R. L. Cotting- 
ton; Jour. Res. NBS Vol. 52—No. 3, pp 
105-120, March 1954. Critical study of 
techniques used at NBS with Bingham and 
Cannon instruments which were used to 
determine the viscosities of four hydrocar- 
bon liquids in the range 0.4 to 40 centi- 
poises. The two types of instruments 
agreed to 0.05 percent or better and de- 
tailed test data are given. 

373. “CONTINUOUS MEASUREMENT OF 
ATMOSPHERIC OZONE BY AN AUTO- 
MATIC PHOTOELECTRIC METHOD” 
Ralph Stair, Thomas C. Bagg, and Russell 
G. Johnston; Jour. Res. NBS Vol. 52—No. 
3, pp 133-139, March 1954. Automatic 
photoelectric instrument making use of 
optical absorption characteristics of ozone 
in the Hartley and Huggins UV bands. 
Capable of reading concentrations from 
a few tenths of 1 part to many parts 
per hundred million. 


374. “A SUBMERSIBLE PHOTOELECTRIC 
ABSORPTIOMETER” L. J. Scrage, R. 
Briggs and G. Knowles; Jour. Sci. Instr. 
(London) Vol. 31—No. 3, pp 75-77, March 
1954. Developed to measure turbidity in 
rivers at depths up to 100 ft. with range 
from 0.01 to 100% transmission. 
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375. “A BALANCED ELECTROMETER AM- 
PLIFIER” D. R. Hardy; Jour. Sci. Instr. 
(London) Vol. 31—No. 3, pp 77-81, March 
1954. Circuit using a single electrometer 
triode for measurement of direct currents 
in the range 10-10 to 10-15 amperes. 

376. “AN ELECTRON DIFFRACTION AP- 
PARATUS WITH A NEW ELECTRON 
OPTICAL SYSTEM DESIGNED FOR 
THE EXAMINATION OF SURFACE 
STRUCTURE” C. S. Lees; Jour. Sci. 
Instr. (London) Vol. 31—No. 3, pp 84-86, 
March 1954. Modification of commercial 
apparatus to use a strictly parallel beam. 

377. “A SIMPLE THERMIONIC VACUUM 
GAUGE” G. K. T. Conn and H. N. Dag- 
lish; Jour. Sci. Instr. (London) Vol. 31— 
No. 3, pp 95-96, March 1954. Construc- 
tional details of a gauge which is linear in 
the range 10-4 mm and below. 

378. “A LOGARITHMIC CHART DRIVE” P. 

Dawson, F. G. Haynes and M. B. 
Coyle; Jour. Sci. Instr. (London) Vol. 31 
—No. 3, pp 97-98, March 1954. Describes 
a pulsing mechanism which actuates an 
electromagnetic ratchet motor which 
drives chart. 

379. “A PHOTOELECTRIC SPECTROPHOTO- 
METER FOR THE VACUUM ULTRA- 
VIOLET REGION” V. J. Hammond and 
W. C. Price; Jour. Sci. Instr. (London) 
Vol. 31—No. 3, pp 104-106, March 1954. 
Fluorite prism instrument working in the 
range 2000-1500 Angstroms. 

380. “DESIGN FACTORS FOR JEWEL BEAR- 
ING SYSTEMS” A. C. Lawson; Mach. 
Design Vol. 26—No. 4, pp 132-137, April 
1954. Considerations involved in the ap- 
plication of borosilicate glass and sapphire 
jewels in electrical measuring instruments. 
3 references. 

381. “USING OPTICAL MEASUREMENTS IN 
ENGINEERING” Nisson A. Finkelstein ; 
Mech. Engng. Vol. 76—No. 4, pp 321-326, 
April 1954. A review of the means by 
which optics and optical instruments are 
commonly used as tools in engineering. 

382. “DESIGN AND CONSTRUCTION OF 
NEEDLE THERMOCOUPLES” W. Gerard 
Rauch; Metal Prog. Vol. 65—No. 3, pp 
71-74, March 1954. Construction and 
characteristics of thermocouples made 
from hypodermic type tubing and con- 
sisting of an insulated central couple ele- 
ment with the tubing acting as a sheath 
and forming the other couple element. 

383. “CAPACITANCE RECORDER IN PIPE- 
LINE APPLICATIONS” J. D. Jones; Oil 
& Gas Jour. Vol. 52—No. 43, pp 68-71, 
March 1, 1954. Discusses field experience 
with instrument for measuring changes in 
capacitance, due to water, in lines carry- 
ing hydrocarbons. 


In response to requests from our 
readers we list below the sources 
reviewed by the Journal staff in 
seeking articles of interest, together 
with the title abbreviations used. We 
would be pleased to receive sugges- 
tions from our readers as to other 
sources they might like to have in- 
cluded.—the Editor. 
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List of Magazines and Abbreviations Used 

Aero Digest - Aero Digest 

Aeronautical Engineering Review - Aero. 
Engng. Rev. 

American Journal of Physics - Amer. Jour. 
Phys. 

Analytica! Chemistry - Anal. Chem. 

Applications and Industry (AIEE) - Applic. & 
Ind. (A.I.E.E.) 

Applied Hydraulics - App. Hydraulics 

ASTM Bulletin - ASTM Bulletin 

Audio Engineering - Audio Engng. 

Aviation Age - Aviation Age 

Bell Laboratories Record - Bell Lab. Rec. 

Bell System Technical Journal - Bell System 
Tech. Jour. 

British Journal of Applied Physics - Brit. 
Jour. App. Physics (London) 

BTH Activities - B.T.H. Activities (Rugby) 

The Cathode Press - Cathode Press 

Chemical Engineering - Chem. Engng. 

Chemical Engineering Progress - Chem. Engng. 
Prog. 

Combustion - Combustion 

Communication and Electronics (AIEE) - 
Commun. & Electronics (A.1.E.E.) 

Communication Engineering - Commun. 
Engng. 

Computers and Automation - Computers & 
Automation 

Corrosion - Corrosion 

Electric Light and Power - Elec. Lt. & Pr. 

Electrical Engineering - Elec. Engng. 

Electrical Manufacturing - Elec. Mfg. 

Electrical World - Elec. Wid. 

Electronics - Electronics 

Electronic Engineering - 
(London) 


Electronic Engng. 









The Engineer - The Engr. (London) 

Engineering - Engng. (London) 

The Engineers Digest - Engrs. Di 

Factory - Factory "west (London: 

Gas Age - Gas Age 

General Electric Review - G-E Rey. 

General Motors Engineering Journal] . G-M 
Engng. Jour. 

Heating, Piping and Air Conditio a 
Piping & Air Cond. ning - Heat 

Heating and Ventilating - Heat. & Vent, 

Industrial and Engineering Chemistry . Ind. & 
Engng. Chem. 

Industrial Diamond Review - Ind. Diamond 
Rev. (London) 

Industrial Laboratories - Ind. Labs, 

Industrial Materials - Ind. Mats, 

Instrument Manufacturing - Instrument Mfg, 

Instrument Practice - Instrument Practice 
(London) 

Instruments and Automation - Instruments g 
Automation 

The Iron Age - Iron Age 

The Iron and Steel Engineer - Iron & St, Engr 

Journal of the Acoustical Society of Ameries . 
Jour. Acoust. Soc. Amer. 

Journal of the Aeronautical Sciences ~ Joy 
Aero. Sci. 

Journal of the American Chemical iety . 
Jour. Amer. Chem. Soc. si 

Journal of the American Society of Naval Ep. 
gineers - Jour. Amer. Soc. Naval Engrs, 

Journal of Applied Physics - Jour. App. 
Physics 

Journal of the Franklin Institute - Jour. 
Franklin Inst. 

Journal of the Institute of Fuel - Jour. Ins 






ue 
Journal of the Optical Society - Jour. Optical 


oc. 

Journal of the Physical Society of Japan - 
Jour. Phys. Soc. Japan (Tokyo) 

Journal of Research of the National Bureau of 
Standards - Jour. Res. NBS 

Journal of the Royal Aeronautical Society . 
Jour. Roy. Aero. Soc. (London) 

Journal of Scientific Instruments - Jour, Sed 
Instr. (London) 

Journal of the Society of Motion Pictures and 
Television Engineers - Jour. Soc. Motion 
Picture Televis. Engrs. 

Journal of the Television Society - Jour. 
Televis. Soc. (London) 

Machine Design. - Mach. Design 

The Marconi Review - Marconi Rev. (London) 

Materials and Methods - Mat. & Methods 

Mechanical Engineering - Mech. Engng. 

Metal Progress - Metal Prog. 

Metropolitan Vickers Gazette - Met.-Vick. Gat, 
(Manchester) 

Microtecnic - Microtecnic (Lausanne) 

Modern Plastics - Modern Plastics 

Nature - Nature (London) 

NBS Technical News Bulletin - Nat. Bur. Stds. 
Tech. News Bul. 

Nucleonics - Nucleonics 

The Oil and Gas Journal - Oil & Gas Jour. 

Petroleum Refiner - Petroleum Refiner 

Philips Research Reports - Philips Res. Repts. 
(Eindhoven) ’ 

Philips Technical Review - Philips Tech. Rev 
(Eindhoven) 

The Physical Review - Phys. Rev. 

Power - Power 

Power Apparatus and Systems (AIEE) - 
Power Appar. & Systems (A.LE.E.) 

Power Engineering - Power Engng. _ 

Proceedings of the Institution of Electrical Bt 
gineers (Part 1) - Proc. Instn. Elect. Engr 
(London) 

Proceedings of the Institution of Electrical En 
gineers (Part 2) - Proc. Instn. Elect. Engm 
(London) 

Proceedings of the Institution of Electrical Er 
gineers (Part 3) - Proc. Instn. Elect. Engm 
(London) 

Proceedings of the Institution of Electrical En 
gineers (Part 4) - Proc. Instn. Elect. 
(London) 

Proceedings of the Institution of Mechanics! 
Engineers - Proc. Instn. Mech. Engrs. (Lon 
don) 

Proceedings of the IRE - Proc. IRE 

Product Engineering - Prod. Engng. Tele 

Radio and Television News - Radio & 
News ~~ 

RCA Review - R ev. 

Refrigerating Engineering - Refrig. Engng 

Research (British) - Research (London) sh 

Review of Scientific Instruments - Rev. : 
Instr. : 

S.A.E. Journal - S.A.E. Jour. 

Science - Science 

Scientific American - Sci. Am. 

The Magazine of Standards - Mag. Stds. 

Steel - Steel 

Technology Review - Technol. Rev. 

Tele-Tech - b+ wotinagy . 

The Tool Engineer - Tool Engr. 

Transactions of the ASME - Trans. ASME 

Welding Engineering - Weld. Engng. 

The Welding Journal - Weld. Jour. 

Westinghouse Engineer - Westinghouse 

Wireless Engineer - Wireless Engr. ( 
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Worren H. Brand Joins Conoflow 
as Director 


g and Research 


Warren H. Brand has been named Di- 
rector of Engineering and Research ac- 
cording to a recent announcement by 
RB. Werey, President of the Conoflow 
Corporation, Philadelphia, leading man- 
ufacturers of pneumatic final control 
elements. . . 

Mr. Brand is well known in engineer- 
ing circles, particularly in the fields of 
instrumentation and automatic control. 
Before joining 
Conoflow he 
served with the 
Atomic Energy 
Commission a8 
Supervising En- 
gineer of the In- 
dustrial Instru- 
ments Engineer- 
ing Section at 
Qak Ridge Na- 
tional Labora- 
tories. A grad- 
uate of Cooper 
Union College of 
Engineering, 
Mr. Brand car- 
ries registered professional engineer’s 
licenses in the states of Tennessee and 
New York. He has been active in a 
number of engineering society activi- 
ties including work with the American 
Standards Association and the In- 
strument Society of America. He is 
currently First Vice President of the 
ISA, and President-elect for 1955. 

Mr. Brand’s new duties will include 
the supervision of the administrative 
functions of the Engineering Depart- 
ment and the integration and expan- 
sion of present and future research and 
development programs. He will be lo- 
tated at Conoflow Corporation’s ex- 
ecutive offices, 2100 Arch Street, Phila- 
delphia 3, Pa. 

— ISA — 

Joseph McDonald has joined the me- 
chanical engineering staff of Cinema 
Engineering Co., Division Aerovox, at 
its Burbank, Calif., plant. He will 
work with Charles Broneer, supervisor, 
according to James L. Fouch, general 


manager. 
Educated in the public schools of 
ort, Ind., with drafting and 
Mechanical technology curricula at 
Purdue University, he was for seven 
_* tool designer for the U. S. 
hine Corp., Lebanon, Ind. 

This was followed with a year at the 
P.R. Mallory resistor division plant at 
Frankfort, Ind., as a draftsman and 
designer; and more recently in similar 
capacity in Burbank with Lockheed 
Aireraft and Hydro-Aire Corporation. 

A 


aie ae 

E. K. Graham, Jr., Philadelphia Sec- 
been named manager of Tech- 
nical Services of 
Conoflow Corpora- 
tion. In this posi- 
tion he will head 
up a new Depart- 
ment created pri- 
marily to handle 
applications prob- 
lems. Mr. Graham 
has been with 
Conofiow for more 
than ten years 
and was previous- 
ly Chief Engineer 
at Conoflow. 








The most interesting thing to 
most people — is other people 


Edward C. Lloyd, Vice President of 
the Washington Section, was promoted 
to fill the position vacated by Dr. W. 
G. Brombacher as Chief, Mechanical 
Instrument Section of the National 
Bureau of Standards. Ed also serves 
the Society as delegate to the D. C. 
Council of Engineering and Architec- 
tural Societies. 


— ISA— 


J. F. Desmond of the Economy 
Equipment Co., has recently been pro- 
moted to Application Engineer with 
the Kansas City office. Mr. Desmond 
was a member of the sales department 
of the St. Louis office and simultane- 
ously was completing his academic 
training at Washington University. He 
is a member of the Kansas City Sec- 


tion. 
— ISA — 


Jim Marshall has joined the sales 
staff of Al J. Rissi, Monrovia, Calif., 
electronic representative. Marshall, a 
member of the Junior Pioneers, has 
been in the electric selling field over 
a long period of time and is widely 
known in the industry. 











e Thermocouples 


| e Thermocouple Wire ¢ Insulators 


@ Thermocouple easily removed, then 
replaced 
loosening only two screws. 


@ Screw cover design — 
passing through cover so it can not 
be dropped or misplaced. 


@ Ductile metal parts are rust and 
corrosion resisting. 


#2158 CONNECTOR (included in 
above head, or used separately). 


@ Thermocouple wires enter connector 
without bending .. . 
permits use of small, economical 
protecting tubes. 


@ Designed for severe service ... 
ceramic body withstands high tem- 
peratures indefinitely. 


@ Low cost—save up to 37%. 
ordering, specify #2150 head and 
thread on protecting tube. 


ARKLAY S. RICHARDS CO., INC. 
110 WINCHESTER ST., NEWTON HIGHLANDS 6!, MASS. 
e Thermocouple Lead Wire 





Dr. B. Richard Teare, Dean of the 
College of Engineering and Science at 
Carnegie Institute of Technology, and 
a member of the Pittsburgh Section, 
has written a book “Engineering An- 
alysis” with Dr. D. W. Ver Planck. 
The book which was published by John 
Wiley and Sons is an attempt to show 
how the mind of an engineer works. 


— ISA — 


A. J. Rissi, Monrovia, Calif., repre- 
sentative, has been appointed repre- 
sentative for Markel Electric Products, 
Inc., Buffalo, N. Y. The factory is a 
well known producer of a _ record 
changer and player that plays records 
on both sides in consecutive order. 


— ISA — 


S. J. Richard, Jr. has been promoted 
to head of the Instrument Department 
of The Rust Engineering Co. when it 
recently became independent of the 
Piping Department. Sam is a mem- 
ber of the Pittsburgh Section. 


— ISA — 


Leroy J. Smith, Los Angeles elec- 
tronic rep, has been elected to senior 
membership in the Los Angeles Chap- 
ter of Representatives, according to 


Walt S. Harmon, chairman of the 
membership committee. 
— ISA — 


Alfred &. Campbell 


Alfred E. Campbell of Milford, Conn., 
and a member of the New Jersey Sec- 
tion died in February, 1954. Mr. 
Campbell was Sales Manager of the 
Acragage Corporation, Milford, Conn. 


only RICHARDS 


thermocouple heads 


GIVE YOU ALL THESE 
FEATURES ... 


@ Thermocouple inspected in 
onds WITHOUT DISCONNECTING 
LEADS... 
required ... just unscrew cover and 
withdraw element .. . 
interruption of production ... no 
possibility of wrong re-connection. 
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saves time . . . no tools 


minimum 
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saves time... 
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by Morris G. Moses 


The Development Of The Drycell 


No. 1,031,038 Electromotive Device 

No. 1,032,529 Battery 

No. 1,162,449 Battery 

Ne. 1,188,408 Dry Cell and Battery Thereof 
No. 1,211,363 Battery 

No, 1,277,042 Dry Cell 

No. 1,284,584 Battery Wrapper 

No. 1,297,653 Dry Battery 

No. 1,302,304 Dry Cell 

No. 1,305,250 Manufacture of Dry Cells 
No. 1,305,251 Manufacture of Dry Cells 
No. 1,305,252 Manufacture of Dry Cells 
No. 1,608,579 Dry Cell 

No. 2,014,832 Battery 

No. 2,185,829 Battery 

No. 2,231,319 Dry Cell 

No. 2,231,320 Dry Cell 


How long has it been since you last 
standardized a potentiometer — put a 
new battery in an ohmmeter — or even 
used a flashlight? Probably not more 
than a week ago — certainly not over 
a month ago. Yet, the list of patents 
above outlines a period of nearly thirty 
years over which one man devoted a 
major share of his efforts to the de- 
velopment of a practical portable 
source of low-voltage current — the 
common battery which we accept for 
granted in our daily lives. 


As early as 1895, as an assistant in 
the Electrical Engineering Department 
at the University of Wisconsin, Charles 
F. Burgess was convinced of the need 
for such a device. His first “commer- 
cial” venture toward that goal was 
probably the job application he sent 
to the Non-Polarizing Battery Com- 
pany in New York in 1898. The salary 
offered failed to attract him, and he 
stayed on at the University, receiving 
an Instructorship a few weeks later. 


Even though Burgess qualified early 
in life as an expert on rechargeable 
batteries, the portable “dry” cell fas- 
cinated him. Early in 1906, a Chicago 
firm, the French Battery and Carbon 
Company, moved to Wisconsin, and in 
April 1907 Burgess was called upon for 
an analytical report of some of their 
battery compounds. It turned out that 
the mercury normally needed in suc- 
cessful manufacture was being “liber- 
ated” by an employee of the company. 
This unknown factor plus some other 
poor qualities of the battery had led 
the company to engage Burgess as a 
consultant. He eventually had to take 
his fee in the form of stock which ap- 
peared worthless at the time. By 
direct selling and with the impetus 
furnished by additional student work- 
ers, the arduous task of applying and 
improving batteries began. 


By mid-1909, Burgess was sending 
out samples of flashlight cells to utili- 
ties and police departments for testing. 
In March 1910, business had expanded 
to a point where Burgess prepared to 
open up a separate business. Late 1910 


60 


marks the birth of the Northern Chem- 
ical Laboratories as a corporate en- 
tity with Burgess as its head. Three 
days after incorporation the French 
Battery and Carbon Company was fire- 
swept. This was a terrible financial 
blow to Burgess’ group since he was 
still consultant to the French company. 
(To allay the question about Burgess 
competing with his employer, one must 
bear in mind that the French company 
was not interested in small cells at 
the beginning. ) 


Burgess was presented with another 
hurdle in 1911 with the formation of 
American Eveready Company, run by 
Conrad Hubert and Samuel Stern. 
Hubert was a novelty dealer from New 
York, one of whose novelties was a 
necktie pin which was lit by current 
furnished from a shoddy pocket bat- 
tery. The battery was extremely crude, 
and the light would only flash a hun- 
dred or so times — possibly giving 
rise to the name — flashlight. Stern 
was a German business man. As the 
American Eveready Company, these 
men marketed the “Tungsten Battery” 
in 1911, named because of its use with 
tungsten filament lamps. Burgess was 
in a race for quality. By the end of 
1912, Burgess could foresee the pos- 
sibility of success using artificial 
manganese dioxide instead of natural 
ores as a depolarizer. 


Patent events again affected him in 
1913 when, it is reported, that Mr. 
Samuel Stern from Berlin, Germany, 
“steamed” into Burgess’ office and 
demanded that Burgess cease manu- 
facture of batteries, threatening to 
flood the market with a German cell 
if Burgess. refused. Suits against 
French Battery and Carbon Company, 
American Carbon and Battery Com- 
pany, and Northern Chemical Engineer- 
ing Laboratories were instigated by 
Hubert in his capacity with American 
Eveready Company. It must be men- 
tioned that American Carbon and Bat- 
tery Company was one of Burgess’ 
friendly competitors — many of which 
he had throughout life. Burgess was 
forced to start a new research pro- 
gram, and through Edward Acheson, 
inventor of artificial graphite, hit upon 
an impalpable carbon which was a 
revolutionary development at that 
time in battery manufacture. So radi- 
cal was the new ingredient that patent 
negotiations broke down in 1914 and 
American Eveready under Stern and 
Hubert agreed to licensure under Bur- 
gess’ new process. Hubert thereafter 
sold American Eveready to National 
Carbon Company, and Burgess found 
a new friendly competitor. 


Finally in 1917, after the loss of 
several key employees to the French 
company, Burgess incorporated as 


Burgess Battery Company and 
the 1920’s and 1930's built the by 
which is so well-known today, 


In 1937, arrangements were 
to sell to Mr. Walter Schulte, a B 
associate since 1911, the elect 
division of Burgess Laboratories, Prom 
this beginning has risen the fabulous 
Micro Switch Company — the pre. 
cision snap-acting switch being based 
on ideas Burgess conceived after o. 
perimenting with vacuum SWitcheg of 
German origin. 


The Burgess story is indeed an ip. 
teresting one of patent achievements 
and struggles. 


ACKNOWLEDGEMENT: The editor of this 
feature wishes to express his thanks to Mr 
Jackson Burgess, son of Dr. C. F. Burgess, for 
permission to use the foregoing material, 








A. K. JOECKS 


Engineering Analysis. By D. W. Ve 
Planck and B. R. Teare, Jr. Published 
May 1954 by J. Wiley and Sons, 

A text book of unusual merit in that 
it stimulates thinking in logical and 
systematical fashion, developing the 
student to exercise good engineering 
judgment. 


The book shows the experience & 
joyed by the authors and their phile 
ophy of approaching problems by scien 
tific thinking. It deals specifically with 
such matters as defining the problem 
to be solved, deciding what principle 
to apply, choosing coordinate systems, 
methods of checking, mathematical 
analysis. In all of these steps, the & 
tire engineering thought process is de 
veloped on a step by step process. 


Broad patterns of thinking ‘are de 
veloped in a presentation of a series 
of specific problems in the field of eet 
trical and mechanical engineering 
showing the application of linear dt 
ferential equations, power series, hy 
perbolic functions, integration W 
graphical and numerical methods 
their solution. 


The authors of Engineering Analyst 
are both at the Carnegie Institute @ 
Technology. Dr. Ver Planck is headd 
the Department of Mechanical & 
gineering, and Dr. Teare is deat 
the College of Engineering and Sciemtt 
Both men have had industrial 
ence which is evidenced by the maly 
practical problems presented.—A.E4. 


A. K. Joecks, Assistant Test Engineer, Tt 
Bureau, Consolidated Edison Company of N.%s 
Inc. 

— 


Your. helpful suggestions and 
book review contributions 
may be sent directly to A. K. 
Joecks, 708 First Avenue, New 
York 17, N. Y.—The Editor. 


a 
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imployment Service 


ers are invited to submit list- 
lee tis free service. Announce- 
ments for “Positions Wanted” are not 
Write to Instrument Society 

of America, 1319 Allegheny Ave., Pitts- 


purgh 33, Pa. 


INSTR NT MECHANICS—Experienced in 
ghee maintenance of electronic and 

control instruments. Large oil re- 
finery in St. Louis area. Liberal benefit plans. 
Good working conditions. Box 938. 


FLIGHT INSTRUMENTATION—High ranking 
BS. or M.S. in Electrical Engineering. 0 to 
2 years experience. Develop control equipment 

recording instrumentation for use in full 
seale aircraft flight dynamics programs. Ex- 
perience in servomechanisms and/or communi- 
cation theory desired. Upstate New York. Box 


DEVE MENT ENGINEER — Development 
and a of products related to pressure 
gauges, pressure testing equipment, p tie 
and temperature actuated instruments 
and allied equipment. Mechanical engineer with 
one or two years experience with pressure ac- 
fasted instruments. New England location. 
Most be U. S. citizen. Good job security and 
for advancement. neg state ex- 
perience, employment record, salary earnings, 
education, eal data, character and busi- 
ness references. Box 940. 


WIND TUNNEL OPERATION—This is an ex- 
cellent opportunity for young men with an 
seronautical option or degree to enter the field 
of wind tunnel operation. After a short period 
of informal training, the graduate would re- 
etive the assignment of assistant project leader. 
In this post he would assist in the planning of 
tet programs and instrumentation require- 
ments for model tests and airflow calibrations. 
Actual experience will also be gained in the 
mpervision of data reduction, analysis, and 
report preparation. Location: Buffalo, New 
York. Box 941. 


RADAR AND PHYSICAL INSTRUMENTA- 
TION—Staff positions are open for men with 
advanced degrees in electronic engineering, or 
physics with experience in electronics, which 
will qualify them for research where electronic 
instrumentation and apparatus play a vital 
role. Fields of physics involved are radar 
automatic control, atmospheric physics, and 
— Location: Buffalo, New York. 
942, 


WEAPON SYSTEM ANALYSIS—Four to five 
year in design and analysis of electronic sys- 
tems and equipment. Familiarity with elec- 
tronic computer capabilities desired. The per- 
son chosen must be capable of assuming super- 
vision of small group, and of making outside 
contracts. Will work an operations research 


team, 
location: Buffalo, New York. Box 943. 


DYNAMIC CONTROL SYSTEMS—Would be 
responsible for technical direction of large and 

developmental projects. Emphasis 
will be on control systems, but also will work in 
one or more of the following areas: communi- 
tations, production design practice, radar, com- 
Duters (analog and/or digital), electrical 
measurements and instrumentation. Ten years 
of experience required. Location: Buffalo, 
New York. Box 944. 


FLUTTER INSTRUMENTATION — To learn 
work with the initial responsibility of 
tation and analysis of the flutter 
Degree in E.E. with major in com- 
munications or electronics. Considerable math 
pateround, preferably with graduate work. 
pot two years of experience in instrumen- 
work, preferably in analysis (ex., servo 
eyry Location: Buffalo, New York. 





PROJECT ENGINEER—Perform professional 
one or more of the fields of electronics 
cireuits, instrumentation, computers, naviga- 
U communication equipment, or ra- 
nder general supervision, capable of 
theoretical considerations, familiar with tech- 
niques of . construction, and testing in 
scientific Tesearch. Ability to supervise project 
eflort, Prepare and edit full reports and coer- 
dinate Teports of others working on the same 
E.E. with electronics major re- 
fae ies graduate work; M.S. desirable. 
five years of experience in electronics 

requ Location: Buffalo, N. Y. 


rE 


i 


if 














MECHANICAL INSTRUMENTATION—Three a . 
to five years of experience (varied and respon- 

sible) including such areas as machine design, Invite Your Friends 
strength of materials, dynamics, stress analy- 
sis, structures, analytical mechanics, applied ° 
elasticity, kinematics, thermodynamics and 

descriptive geometry. This position is best to Join Your ISA 


filled by a man with broad interests who has 
the abilities and interests necessary to work on e e 
a large variety of challenging problems. Lo- 
cation: Buffalo, N. Y. Box 947. € 1on.. . ep | 
- 
VIBRATION ENGINEER—To design equip- 
ment to be used in shock and vibration testing Send this Booklet eee 


of electronic missile components. Would work 
closely with electronics engineers to determine 
means of eliminating causes of failure of 
equipment in dynamic motion is required. 
Location: Buffalo, N. Y. Box 948. 






























REPORT ENGINEER—To prepare and/or edit 
technical reports or specifications. Majority 
of assignments will be in electronics. B.S. in 
engineering or science. Minimum of four years 
of progressive professional experience required. 
Location: Buffalo, N. Y. Box 949. 


ATMOSPHERIC PHYSICIST—Ph.D. degree or 
equivalent of five years of experience. Scientist 
to conduct research in atmospheric physics as 
related to aeronautics. In addition to a funda- 
mental knowledge of physics as related to at- 
mospheric phenomena, must be familiar with 
instrumentation techniques in the field and, 
if possible, their applications to operational 
military problems. Location: Buffalo, N. Y. 
Box 950. 


MATHEMATICIAN—To participate in opera- 
tions analysis and weapons systems analysis. 
One to two years of experience in computer 
work or statistics desired. An excellent op- 








portunity to be trained in problem formulation on " nd 

and computer programming. Location: Buf- with @ special letter oe ap- 

falo, N. Y. Box 951. plication blank mentioning 
you as the sponsor. Just 

HEAT TRANSFER—Chemical or physics back- send us the name and ad- 

ground. Minimum educational requirement is 1 ill d h 

M.S. degree. Would perform analytical work aress we wt o the rest. 

in problems of heat transfer under conditions 

of supersonic flow. Must have at least two INSTRUMENT SOCIETY OF AMERICA 

years of related experience. Location: Buffalo, 1319 ALLEGHENY AVE., PITTSBURGH 33, PA 








N. Y. Box 952. 


RECORDS 
TWO INDEPENDENT 
VARIABLES FROM 
ANALOG OR DIGITAL 
INPUTS 










X-Y PLOTTER A compact, desk-size unit 


Perea -1-2ele) -10) 4 -; designed for Da purpose 
grapnic recording from — 


or digital inputs with stand- 
ard Librascope converters or 
special sans: = Awe i engi- 
neered to customer require- 
ments. Unique pen travel, 
fast and pina Full 
chart visibility allowing 
curve generation to be ob 
served at all times. Write for 
detailed catalog information. 




















Mechanical and electrical 
analog computers, digital 

computers, input-output 
devices and components. 








Computers and Controls 


IBRASCOPE 


A RUBS CARY OF CEREBRAL PRECIOOn EQUIPHERT CORPORATION 


1607 FLOWER ST., GLENDALE, CALIF. 




















AKRON 
V. J. Horning, 444 Catawba St., Akron, 
Ohio 
Fourth Tuesday, Meeting 8:15 P.M. 
ALBUQUERQUE 
F. N. Reeder, 10213 Elizabeth, N. E., 
Albuquerque, N. M. 
Second Thursday, Meeting at 8:00 P.M. 
ARK-LA-TEX 
Wm. H. Coates, Minneapolis-Honeywell 
Regulator Co., 2737 Linwood Ave., 
Shreveport, La. 


ARUBA 
Nicholaas P. Schindler, P. O. Box 320, 


% Lago Oil & Transport Co. Ltd., 

Aruba, N.W.I. 

First Tuesday, 7:30 P.M., Engr’s Club. 
ATLANTA 


Roy W. Freeman, 27 Clarendon Ave., 
Avondale Estates, Ga. 

Fourth Monday, Dinner Meeting 6:30 
P.M. ODK Banquet Hall, Georgia Tech. 

BALTIMORE 
G. B. Greer, 631 East 36th St., Baltimore 
18, Md., Tel: Chesapeake 6879 
Second Friday, Meeting at 8:30 P.M. 

BATON ROUGE 
Richard S. Yahrmarkt, © Foxboro Co., 
211 W. 5th St., Tulsa 3, Okla. 

First Monday, 7 P.M. 

BIRMINGHAM 
G. D. Mitchell, 
Birmingham, Ala. 

BLUE RIDGE 
David C. Moore, Box 425B RFD # 4, 
Roanoke, Va. 

Last Friday, Recreation Hall, Radford 
Arsenal, Radford, Va. 

BOSTON 
Joseph H. Bertram, 233 Harvard St., 
Brookline 46, Mass. 

Fourth Wednesday, Dinner 6:30 P.M. 
Meeting at 7:30 P.M. 99 Club, 99 State 
St., Boston, Mass. 


CAROLINA PIEDMONT 
Lawrence A. Schafer, % E. I. duPont 


deNemours & Co. Inc., P. O. Drawer A, 
Camden, S. C. 

Second Friday, Dinner at 7:30 P.M. 
Meeting at 8:00 P.M. Coach House. 


CENTRAL ILLINOIS 
Gerald B. Hornbacker, 1310 Howett St., 


Peoria, Ill. 
Second Wednesday, 7:30 P. M. 


CENTRAL INDIANA 

Gruber, 6119 Burlington Ave., 
Indianapolis 20, Ind. 

First Tuesday, Dinner at 7:00 P.M. 
Business Meeting at 8:00 P.M. 


CENTRAL KEYSTONE 
Frederick C. Belsak, 


Steelton, Pa. 

CENTRAL NEW YORK 
Fred Lingel, 712 Summer Ave., Syra- 
cuse,, N. Y. 
Third Monday, Dinner at 6 P.M. Meet- 
ing at 8:00 P.M. 

CENTRAL OHIO VALLEY 
J. C. Dilliner, 813 Winton Ave., Belpre, 
Ohio, Tel: Belpre 87596 
First Tuesday, Dinner at 7:30 P. M., 
Hi-way Grille, Rt. No. 2 


1621 34th St., West, 


17 Hoffer St., 


CHARLESTON 
J. A. Rothwell, 310 24th St., Dunbar, 
W. Va. 
First Monday, Dinner at 6:15 P.M. 


Meeting at 8:30 Kanawha Airport. 


CHICAGO 
Floyd E. Ertsman, Rm. 


Bldg., 343 S. Dearborn St., Chicago 4, 
Ill. Tel: WE 9-0686 


1420 Fisher 


First Monday, Dinner at 6:30 P.M., 

Meeting at 8:00 P.M. Builders Club, 

228 N. LaSalle St., Chicago, Ill. 
CINCINNATI 

Richard E. Surkamp, 7347 Richmond 

Avenue, Cincinnati 36, Ohio 

First Monday, Dinner at 6:30 P.M. 

Meeting 8:00 P.M. Engineering Soc. of 

Cinn. 


CLEVELAND 
R. C. Van Hala, % Van Hala Indus- 


trial Co., P. O. Box 2602, Lakewood 7, 
Ohio 

Second Wednesday, Dinner 6:30 P.M., 
Meeting at 8:00 P.M. 


COLUMBUS 
J. A. Hamblin, 3549 Karl Rd., Colum- 


bus, Ohio 
Third Thursday, Meeting at 8:00 P.M. 
Battelle Auditorium. 


CUMBERLAND 
Harold E. Bishop, W. Virginia Pulp & 


Paper Co., Luke, Md. 

Fourth Wednesday, Dinner at 6:30 
P. M., Meeting at 8:00 P.M. Ali Ghan 
Shrine Country Club, Baltimore Pike. 


DENVER 
Lloyd O. Timblin, Jr., 937 Pleasant, 


Boulder, Colo. 
No regular scheduled meeting. 
Denver, Science Bldg. Campus. 


DETROIT 
Philip Hill, Minn.-Honeywell Reg. Co., 


13631 Plymouth, Detroit 27, Mich. 
Third Wednesday, Meeting 8:00 P.M. 


EDMONTON 
E. G. McCourtney, % Wells H. Morton 


& Co., Ltd., 10251-106 St., Edmonton, 
Alberta, Canada. 


EASTERN NEW YORK 
Fred A. Ludewig, 


Schenectady, N. Y. 
First Tuesday, Meeting at 8:00 P.M. 
Siena College, Loudonville, N. Y. 

FOX RIVER VALLEY 
John R. Redgrave, 109 S. Appleton St., 
Appleton, Wisc. 
First Tuesday, 8:00 P.M. 


U. of 


2042 Broadway, 


HOUSTON 
Glen V. Dorflinger, % Fisher & Porter, 
4511 Kyle Street, Houston, Texas. 


Phone LI-5168. 
Fourth Monday 8 P.M. U. of Houston 
Library Auditorium. 


KALAMAZOO VALLEY 
John M. Perry, % Arthur B. Sonneborn 


Co., 18322 McKay Tower, Grand Rapids, 
Michigan 

Fourth Wednesday, 8:00 P.M., Din- 
ner at 6:30 P.M. Meeting at Columbia 
Hotel. 


KANSAS CITY 
E. J. Bumsted, 4010 Washington, Kan- 


sas City, Missouri 

First Tuesday, Meeting at 7:30 P.M., 
U. of Kansas City, Science Bldg., Rm. 
106. 


LAKE CHARLES 
W. L. Willoughby, 3508 Louisiana Ave., 


Lake Charles, La. 
First Wednesday after last Monday. 
Columbia Southern Recreation Hall. 


LOS ANGELES 
Robert W. Fulwider, 5225 Wilshire 


Blvd., Los Angeles 36, Calif. 
Second Wednesday, Dinner at 
Meeting at § P.M. 


6:30 






LOUISVILLE 


tucky. 
First Monday, Meeting at 8:00 Py 
Seagram Auditorium. 
ania 9 lie ie 
. A. Spitz, Froedtert Malti 
712, Milwaukee, Wisc. a Co, ie 
No Regular meeting, Milwaukee Engi. 
neer Society Bldg. 
MONTREAL 
H. Baines, 2040 Patricia Ave., Apt, 4, 
Montreal 28, Quebec, Canada. 
Last Monday of Month, Meeting 8:4 
P.M. 
MUSCLE SHOALS 
Frank W. Potter, T.V.A., Wilson Dam, 
Ala. 
First Thursday, Meeting 8:09 PM, 
TVA Chemical Engineering Bldg. 
NEW JERSEY 
Eliot R. Hill, 1125 Kensington Ave, 
Plainfield, N. J. 
First Tuesday, Meeting 8:00 PM, 
Essex House Hotel, Newark, N. J. 
NEW ORLEANS 
H. R. Gilbert, % John H. Gilbert Co,, 
2551 Matarrie Rd., New Orleans 20, Ia 
NEW YORK 
R. A. Hutcheon, 45-65 196th St., Plo 
ing 58, N. Y. Tel: BAyside 9-5432, 
Third Monday, Dinner at 6:00 PM, 
Meeting at 7:30 P.M., Midston House 
38th St. & Madison Ave., New York, 
NIAGARA FRONTIER 
W. Donald Vetter, 2112 Coholon &, 
Niagara Falls, Ont., Canada. 
Fourth Monday, Dinner at 6:00 PX 
Meeting at 8:00 P.M., N.Y.S. Technical 
Institute. 
NORTH TEXAS 
M. L. Freudenthal, % Daniel Orifice 
Fitting Company, 826 Fidelity Unio 
Life Bldg., Dallas 1, Texas 
NORTHEAST TENNESSEE 
S. E. Abernathy, % Equipment Sse 
Corp., 341-345 W. Market St., King 
port, Tenn. 
NORTHERN CALIFORNIA 
George W. Killian, 3718 Ramsey Court, 
El Sobrante, Calif. BEacon 4-0523. 
Third Monday, Meeting 8:00 P.M. 
NORTHERN INDIANA 
J. B Beckman, 
Hammond, Ind. 
Second Tuesday, Meeting at 8:00 PL 
Whiting Community Center, Whiting, 
Ind. 
OAK RIDGE 
John E. Potts, 309 W. Vanderbilt Dr, 
Oak Ridge, Tenn. 
First Wednesday at 7:30 Ridge Recrew 
tion Hall. 
OGLETHORPE 
R. A. Coffield, 2219 E. 39th St., Savam 
nah, Ga. 
Second Friday, 8 P.M. Reddy Kilowstt 
Room, Savannah Electric & Power @ 
PADUCAH 
J. B. Russell, Carbide & Carbon Chem 
cals Co., P. O. Box 748, Paducah, BF 
Tel: 5-6311 Exe. 403 
Second Tuesday Dinner at 6:90 Pie 
Meeting 8:00 P.M. 
PANHANDLE 
John C. Huskinson, Box 322, Phillips, 
Texas 
Third Tuesday, Dinner at 7:30 Pi 
Phillips Grade School Cafeteria, Pil 
lips, Texas. 


PERMIAN BASIN 
W. R. Henry, P. O. Box 1262, Odem® 


7145 Wicker Ave, 


Texas 
Second Tuesday, Dinner at 8 Pe 
Tel: 2-2813. 

PHILADELPHIA 


William J. Leighton, % Conoflow Corte 


2100 Arch St., Philadelphia 3, P® 
Third Wednesday, Elks Club, 1320 
St. Dinner at 6:30, Meeting 7:80. 
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Emanuel Malkin, Box 145 Londen 
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reTsBURe Bremer, 502 Empire Bldg. Pitts- 
burgh 22, Pa. 
Fourth Monday, Dinner at 6:30 P.M., 
Meeting at $:00 P.M., Roosevelt Hotel 
PORTLAND 
Vernon S. Robyn, Minneapolis-Honey- 
well Regulator Co., 107 S. E. 7th at 
Ankeny St., Portland 14, Oregon. 
Third Friday. 


RESQUE HOLE anson, 439 E. 24th St., Erie, Pa. 
Fourth Tuesday, 8 :00 P.M. 


RICHLAND Plee, 1309 Roberdeau, Richland, 
Wash. Tel: 5-8692. 
Second Wednesday, 7:30 P.M. 

ROCHESTER 
R. C. Schwarz, Jr., 1201 Granite Bldg., 
Rochester 10, New York Tel: Hamilton 
1468 
Fourth Tuesday, Meeting 8 P.M. U. of 
R. Bausch & Lomb Physics Lecture 
Room 109. 

SABINE-NECHES 
L. A. Desormeaux, 203 Pine St., Port 
Neches, Texas 
Fourth Tuesday, Meeting at 7:30 P.M., 
Orange County Court House, Orange, 
Texas 

SARNIA 
L. J. Hall, 730 Talfourd St., Sarnia, 
Ont., Canada, Tel: Edgewater 7-2258. 
Fourth Monday 8:00 P.M. YM-YWCA 

SAVANNAH RIVER 
F. D. Reed, 516 Goldman S&t., 
Augusta, South Carolina 
Second Wednesday, Dinner at 7:30. 
North Augusta Legion Post. 

SCIOTO VALLEY 
H. L. Henley, 403 Gordon Ave., Wav- 
erly, Ohio. 
First Monday, Dinner Meeting at 6 P.M. 
Waverly First Presbyterian Church, 
Waverly, Ohio. 


SEATTLE 
Frank S. Melder, 2439 76th N. E. Belle- 
vue, Washington 
Second Friday, University of Washing- 
ton, Guggenheim Hall 7:30 P.M. 


SOUTH TEXAS 
Homer C. Givens, P. O. Box 637, Fal- 
furrias, Texas Tel: 202 
First Thursday, Engineers Club. 


North 


ST. LOUIS 
W. G. Lee, 6935 Ravenscroft Drive, St. 


Louis, Mo. 
First Wednesday After First Monday, 
Meeting at 8 P.M. 


TAMPA BAY 
George W. Marshall, 6925 8th Ave. No., 
St. Petersburg, Fla. 


TOLEDO 
Warren G. Myers, 


Toledo 6, Ohio 
Third Tuesday, 8 P.M. Edison Service 
Bidg., W. Delaware Ave., Toledo, Ohio 


2257 Upton Ave., 


TORONTO 
John W. Huether, 311 Sutherland Dr., 
Leaside, Ontario, Canada Tel: HU- 
7114 
Fourth Thursday, Meeting at 8 P.M. 
TULLAHOMA 


Mack R. Mulkey, P. O. Box 492, Tulla- 
homa, Tenn. Tel: 636 
First Tuesday, Meeting at 7:30 P.M. 


TULSA 
Oliver L. Clay, Box 4128, Walker Sta- 


tion, Tulsa, Okla. 

First Monday, Meeting at 7:30 P.M. 
TWIN CITIES 

John L. Schmidt, 1879 University Ave., 

St. Paul 4, Minn., Tel: Dr 0064 

Dinner at 6:30 P.M., Meeting 7:30 P.M. 


WASHINGTON 
Dr. Alfred Henley, American Instru- 


ment Co., 8030 Georgia Avenue, Silver 
Spring, Md. 
Third Monday, Potomac Electric Power 
Co., Auditorium, 10th & E Sts., N. W., 
8 P.M. 

WAYNE COUNTY 
Clarence Ellison, 2443 15th St., Wyan- 
dotte, Mich., Tel: Avenue 2-4178 
Second Monday, Casadei’s, 400 S. Fort 
St., Detroit, Mich. 8:00 P.M. 


WICHITA 
D. G. Hugley, 


Wichita, Kan. 


2207 S. Pinecrest St., 


Second Monday, 8:00 P.M., Science 
Bildg., Third floor, University of 
Wichita. 

WILMINGTON 


John Humphrey, Taylor Instrument 
Companies, R. D. No. 2, Lansdale, Pa. 
Third Tuesday, “Hunt Room”, Hote) 
Rodney, Wilmington, Del., Dinner 6:30. 
P.M. Meeting 8 P.M. 





ISA JOURNAL 
1319 Allegheny Avenue 
Pittsburgh 12, Pa, 


Name of Company or City Library 


Does Your COMPANY LIBRARY Subscribe ? 


If your Company library doesn’t already subscribe to ISA Journal 
you might like to point out to them that there are still a limited 
number of back issues available. 


_ subscription for Company/City Library to begin with 


[) $5.00 enclosed for one year, 12 issues. 
LC] Send invoice to me. 
[) Send invoice to Company. 





(Current or Jan. 1954) 
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IMPELLERS 
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BRAKE DRUMS 
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APPLICATIONS 
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PRECISION DRILLING MACHINES 


TAYLOR DYNAMOMETER 
AND MACHINE COMPANY 


6411 River Parkway 
Dept. |.S.A., Milwaukee 13, Wis. 
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JULY, 1954 


American Physical Society, Seattle, Washing- 
ton. For information write, K. K. Darrow, 
Columbia University, New York 27, N. Y. 
July 7-10. 

American Society of Refrigerating Engineers, 
41st Semi-Annual Meeting, Seattle, Washing- 
ton, Hotel Olympic. For information write, 
Julia I. Szabo, Assistant to the Secretary, 40 
West 40th Street, New York 18, N. Y. July 
11-14. 

Gordon Research Conference on Instrumenta- 
tion, Colby Junior College, New London, New 
Hampshire. Limited attendance. Sponsored by 
American Association for the Advancement of 
Science. Apply to Dr. George W. Parks, Di- 
rector, Gordon Research Conferences, Uni- 
versity of Rhode Island, Kingston, R. I. July 
26-30. 


AUGUST, 1954 


Society of Automotive Engineers, West Coast 
Meeting, Los Angeles, Calif., Hotel Statler. 
For information write, W. W. Milne, Business 
Manager, Meetings Division, 29 West 39th: St., 
New York 18, N. Y. August 16-18. 

Western Packaging and Materials Handling 
Exposition, San Francisco, Calif., Civic Audi- 
torium. For information write, Clapp and 
Poliak, Inc., 341 Madison Avenue, New York 
17, N. Y. August 17-19. 


West Virginia University 14th Appalachian 
Gas Measurement Short Course. School of 
Mines, Morgantown, West Virginia. For 
further information contact Professor R. E. 
Tanna, University Faculty at Morgantown. 
August 23-25. 

Western Electronic Show and Convention, Los 
Angeles, California, Pan Pacific Auditorium. 
For information write, Mal Mobley, Jr., Busi- 
ness Manager, 344 North LaBrea Avenue, Los 
Angeles 36, Calif. August 25-27. 


SEPTEMBER, 1954 


Symposium on Nuclear Physics in Engineering 
Education, Northwestern University. Open to 
Physics and Engineering Educators; attend- 
ance limited to 150. Sponsored by American 
Society for Engineering Education, American 
Institute of Physics, National Science Founda- 
tion, Northwestern University. Advance 
registration required. Write: Prof. R. L. 
Young, Technical Institute, Northwestern Uni- 
versity, Evanston, Ill. Sept. 7-11. 


International Mechanical Engineering Congress’ 
colloquium “‘Automation of Measuring.’’ Theme 
of two-day meeting is “‘An Approach to the 
Rationalization of Inspection.’” Papers will 
discuss organization and importance of produc- 
tion inspection, particularly automatic inspec- 
tion. For information and reservation write 
to Azienda Autonoma Soggiorno, Turismo 
Stresa, Lake Maggiore, Italy. Sept. 24-25. 


OCTOBER 


Symposium on “Process Control 
Plant Efficiency.” Sponsored by 
Piedmont Section, ISA, in cooperat 
the Chemical Engineering Departm 
Carolina State College. Limited 4 
hibits. Technical papers, exhibits, 
discussions to highlight advantages of 
mentation. For details write to E. By 
Dept. of Chemical Engineering, North € 
State College, Raleigh, N. C. October @ 


4 





Please check data in this ¢ 
for accuracy; kindly send in 
meeting notices, missing ' 
and corrections not later than 
ber 8th for inclusion in October 
issue. 

It is suggested that groups 
special conferences, symposia, or 
hibits of interest to ISA 
forward information concerning 
and dates early in their ph: 
that ISA National Headquarters m 
assist in preventing undesirable con 
flicts. a 

Please forward information te PL 
Jones, Jr., Society Manager, i 
ment Society of America, 1319 
heny Avenue, Pittsburgh 33, Pa, 














PLAN NOW fo attend the ; 
FIRST INTERNATIONAL INSTRUMENT CONGRESS and EXPOSITION — 


Sept. 13 - 24 at Philadelphi 
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